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FAR  STANISLAS  MEUNIER. 
I. 

Ayant  6ti  depuia  de  longues  annfes  appel^  h  ^tudier  d'une  manigre 
tr63  approfondie  de  nombreux  types  de  glaciers  et  de  regions  pr^sen- 
tant  des  traces  de  glaciers  maintenant  disparus,  il  m'a  paru  qu'un 
certain  nombre  d'assertions  accept^es  par  la  majority  des  g4ologues 
m^ritent  d'etre  soumises  k  une  s^vfire  revision. 

La  conclusion  de  mes  recherches,  poursuivies  avec  le  plus  grand 
soin  et  avec  le  souci  dominateur  de  me  d^gager  de  toute  opinion 
pr^con^uc,  m'a  amen^  &  contester  quelques  faits,  qui  sont  cependant 
classiques,  et  &  leur  substituer  des  notions  qui  cad  rent  beaucoup 
mieux,  suivant  mot,  avec  les  grandes  lignes  de  I'^conomie  plan^taire. 
J'ai  eu  souvent  k  recueillir  k  leur  4gard  de  pr^cieux  contrdles  et 
mSme  des  verifications  completes. 

L'idfe  qui  ressortira  des  pages  qu'on  va  lire,  c'est  qu'un  glacier 
consid6r4  k  part  est  un  appareil  qui,  tout  en  remplissant  son  rdle 
dans  la  physiologie  g^n^rale  de  la  plan^te,  est  en  proie,  pour  son 
compte  propre,  aux  progr^s  d'une  veritable  Evolution.  II  debute 
dans  une  region  qui  ofFre  les  conditions  favorables;  il  s'accroit  au 
fur  et  k  mesure  de  I'amplification  de  ces  circonstances  h^ureuses; 
il  parvient  ainsi  k  un  moment  d'apog^e,  apr^s  lequel  il  traverse  des 
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cbapitres  de  la  Science  qu'on  a  pris  Tbabitude  de  consid^rer  comma 
compldtement  md^pendants  les  uns  des  autres. 

§  I.  L'Origine  des  Glaciers. 

La  formation  des  glaciers  suppose  Texistence  de  deux  conditions 
tout  k  fait  primordiales:  1^  la  continuity  d'une  temperature  ambiante 
inf^rieure  k  z^ro;  2^  un  sol  suffisamment  inclin6  pour  que  la  masse 
compacte  soit  anim^  d'un  mouvement  continu  de  glissement. 

II  r6)ulte  de  la  que,  sous  les  latitudes  oH  la  temperature  moyenne 
de  Tann^e  est  sup^rieure  k  z^ro,  un  glacier  ne  pent  se  former  que  sur 
des  points  du  sol  convenablement  eiev^s  et  atteignant  en  consequence, 
des  zones  atmospberiques  suffisamment  froides,  en  raison  du  degre 
atmotbermique.  Cela  pent  s'exprimer  en  disant  que  Torigine  des 
glaciers  dans  les  regions  situ^es  en  d3bors  des  zones  polaires,  est  li^e 
directement  k  la  surrection  des  montagnes,  ou,  si  Ton  aime  mieux, 
k  Texercice  de  la  fonction  corticale. 

On  sait  que  la  temperature  de  Tatmospb^re  decrolt  reguUerement, 
k  mesure  que  Ton  s'eifeve,  de  1  degre  par  185  metres.  II  en  resulte 
qn'k  une  certaine  altitude,  il  n'y  a  plus  de  vapeur  d'eau  dan?  Tair, 
mais  seulement  des  particules  glacees,  des  aiguilles  cristallines  qui  se 
comportent  comme  des  poussiSres  atmospberiques  et  tombent  lorsque 
Fair  est  calme.  Quand  elles  parviennent  dans  des  zones  inferieures 
plus  ecbauflfee,  elles  se  transforment  en  vapeurs  et  n'arrivent  au  sol 
que  par  les  temps  d*biver. 

Les  sommets  montagneux  constituent  des  receptacles  tout  prepares 
pour  Teau  cristallLsee,  et,  se  couvrant  de  neige,  deviennent,  par 
contre-coup,  des  centres  de  rayonnement  de  froid. 

Suivons  done  d'abord  revolution  des  montagnes  pour  arriver  k 
celle  des  glaciers. 

Le  grand  Plateau  centre — asiatique,  d'une  altitude  de  pr6s  de  6,000 
metre;?,  repre^ente  les  premieres  etapes  du  pbenomine  de  surrection 
de  montagnes  assez  bautes  pour  recevoir  la  neige,  avec  une  consti- 
tution tre^  eioignee  de  celle  des  montagnes  proprement  dites. 

II  requite  de  Tetude  des  ecbantillons  rapportes  au  Museum  Na- 
tional d'HLstoire  Naturelle  de  Paris,  par  M.  Bonvalot  et  le  Prince 
Henri  d*Orieans,  que  les  parties  les  plus  bautes  du  massif  Pamirien 
consistent  en  assises  jurassiques  fossilifdres,  qui  n'ont  aucune  appa- 
rence  des  rocbes  metamorpbiques.  Ce  sont  des  calcaires  argileux 
friables,  trds  ressemblants  k  ceux  qui  entrent  dans  la  constitution 
des  regions  frangalses  les  moins  tourmentees,  comme  les  departe- 
ments  du  Calvados  et  de  T  Yonne. 
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Leur  transport  vertical  jusqu'aux  altitudes  oix  lis  atteignent 
maintenant,  est  le  rfeultat  de  "  bossellementa  g^n^raux,"  qui  nous 
apparaissent  comme  des  contre-coupa  de  travaux  souterrains  en 
rapports  directs  avec  la  production  dcs  montagnes.  La  comparaison 
avec  maintes  localitfe  cooduisent  k  unc  conception  qui,  bien  que 
trfis  directement  eonnexe  k  I'liiatoire  dea  glaciers,  coneeme  cependant 
avant  tout  le  chapitre  orog^nique.  Cest  que  le  m&anisme  d'oil 
r^sultent  les  montagnea  est  harmoniquement  subordonn^  au  r^giqie 
g^n^ral  du  globe  qui  doit  traverser  les  phases  successives  d'une 
Evolution  v6ritablc;  qui  doit  en  outre  proc^der  aux  modifications  de 
son  ^tat  g^nfiral,  sans  compromettre  les  conditions  d'^quilibre  de  la 
surface,  parmi  lesquelles  se  signalent  celles  qui  sont  propres  au 
d^veloppement  de  la  vie. 

Sans  y  insister,  il  est  digne  de  remarque  que  I'^corce,  forc^e  de 
suivre,  dans  sa  contraction  continue,  le  noyau  fluide  qui  la  supporte, 
doit  se  refouler  sur  elle-mfime,  se  doubler  k  la  faveur  de  plis  et  de 
charriagcs,  sans  qu'il  en  rfeulte  pour  la  surface  autre  chose  que  des 
tremblements  de  terre  dont  les  plus  graves  ne  d^terminent  jamais 
que  des  catastrophes  locales,  ne  laissant  apr^s  elles  aucune  trace 
giologique  permanente. 

Aussi  bien,  on  peut  consid^rer  un  massif  du  genre  du  Pamir  comme 
contenant,  en  profondeur,  une  vraie  chatne  de  montagnes  qui  s'est 
soulevfe  tent«ment,  aprte  sa  constitution,  au  titre  de  simple  detail 
du  grand  ensemble  en  proie  au  bossellement  g^ni^ral.  II  faudra, 
pour  que  la  montagne,  caract^ris^  par  sa  structure  br^chiforme  et 
son  ^tat  m^amorphique,  apparaisse  au  jour,  que  des  actions  externes 
la  d^barrassent  de  sa  couverture  de  sediments  ayant  ^chapp^  aux 
efforts  m^aniques  et  aux  actions  calorifiques.     De  \h,  cette  masse 
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entratneront  les  boucs  ^paisses  et  laisscront  aux  flancs  des  collines  et 
dans  les  anses,  les  debris  des  hauteurs.  Ces  d^pdts  restent  Ik 
jusqu'&  r^t^  suivant,  car  Thiver  arrfete  le  cours  des  fleuves.  Puis, 
la  chaleur  du  soleil  agit;  elle  liqu^fie  les  masses  solidifi^es;  celles-ci 
s'^branlent,  coulent,  s'emportent,  reprennent  les  d^pdts  oil  elles  les 
ont  laLssfe  k  Tentr^e  de  Thiver  et  les  enl^vent.  D'ann6e  en  ann6e, 
6tape  par  6tape,  elles  finissent  par  les  charrier  toujours  plus  bas, 
sans  cesse  obstruant  les  valines,  ^largissant  les  gorges,  deviant  les 
fleuves,  ^talant  les  deltas.*'* 

Done,  les  masses  superficielles  seront  successivement  d^mantel^s, 
puis  suppriin^es  et  le  massif  orog^nique,  refoul^  et  m6tamorphb6, 
se  d^gagera  eomme  le  produit  d'une  gestation  et  d'une  veritable 
dehiscence  de  ses  enveloppes  protectrices.  C'est  comme  un  detail 
n^'essaire  du  ph^nom^ne,  que  nous  apparatt  la  suppression  des 
portions  superficielles  d*un  pays  dont  le  sous-sol  a  6t6  refoul^  sou- 
terrainement,  par  des  successions  gi^ni^ralement  tr&s  nombreuses  de 
s^Lsmes. 

Ajoutons  que  les  obser\'ateurs  sont  d'accord  pour  voir  avant  tout 
dans  nos  grandes  chafnes,  Alpes,  Pyr^n^^s,  Caucase,  Himalaya,  des 
rfeidus  d'6rosion  pluviaire.  On  est  all^  parfols  jusqu'^  dire  que  les 
Alpes  ont  dd  pt*rdr(»  de  cette  manidre,  autant  de  substance  qu'elles 
en  ont  cons<Tvi5.  C'est  au  cours  de  cette  suppression,  que  les  chaines 
sont  devenues  peu  k  peu  de  vraies  montagnes  et  qu'elles  ont  apparu 
au  jour  comme  les  "ossements  composant  le  squelette  de  la  terre" 
selon  une  (expression  rest^  c^ldbre. 

Disons  en  passant  que  le  tremblement  de  terre  est  la  cause  efficiente 
des  montagnes  qui,  une  fois  Mifi^s  par  lui  dans  les  profondeurs  de 

*  Ije  Plateau  thiU^tain,  n'&si  pas  plus  une  region  glaciaire  que  la  surface 
plane  de  la  Sil)^'rie,  dans  Uuiuelle  se  trouve  le  point  de  temperature  minimum  de 
toute  la  surface  terrestre.  Nous  trouvons,  quant  au  regime  des  neiges,  un  exemple 
analogue  dans  la  Terre  de  CSrinnel,  explor6e  par  Grecly,  en  1889  (Voir:  Dana  les 
Glaren  arctiifues,  p.  270  in  8**  Paris  1889).  "Cette  tie,  situ^  par  82**  de  latitude 
nord,  est  entour^e  d'une  reinture  de  glaciers  et,  malgh^  cette  circonstance,  elle 

f>r6<ente  dans  son  interieur  des  regions  relativement  fertiles,  oil  paissent  toute 
'annce  de  Xrh^  nombreux  troufjeaux  de  btrufs  musqu(^s  (Otibos  moschatus), 
Suivant  I'expression  du  botaniste  c«''l^bre,  Joseph  Hooker,  la  Terre  de  Grinnel  a 
"non  pas  un  manteau,  mais  une  ceinture  de  glaces."  Et  Greely  6crivait:  *'La 
question  des  conditions  physiques  de  T interieur  de  la  Terre  de  Grinnell  est  r^solue 
maintenant,  comme  I'ont  fait  pour  la  Terre  Verto,  les  d^couvertes  de  Xordens- 
kjold/' 

"Ces  condition  consistent,  ajoute  le  voyageur,  en  ce  c^ue  le  terrain,  montagneux 
et  abrupt,  ne  permet  pas  aux  neiges  abondiantcs  de  I'hiver  de  se  maintenir  long- 
temps.  De  nombreuses  vallees,  longues  et  4troites,  sont  h^^riss^^es  d'une  ouantit^ 
^norme  de  roches  nues,  dont  les  angles  aident  ii  concentrer  la  chaleur  du  soleil 
pendant  T^^t^;  ces  vall<^  servent  d'^missaires  aux  neiges  fondues  oui  s'^coulent 
sur  leurs  falaises.  Les  rivieres  de  la  saison  chaude  drainent  le  sol  rapidement 
et  longtemps,  avant  le  rctour  des  fortes  gel^,  toute  la  neige  a  disparu.'' 
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la  crollte  terrestre,  sont  mises  progressivement  &  d&ouvert,  en 
attendant  qu'elles  soient  ulterieureiuent  supprim^es  par  le  jeu  des 
actions  extemes,  telles  que  la  pluie  et  I'Oc^an.  Exeiuple  remar- 
quable,  par  ses  dimenaioi^  et  par  le  contraste  complet  qui  distiaguent 
lea  unes  des  autres  sea  diff^rentes  phases,  de  ces  cycles  innombrables 
dont  I'ensemble  constitue  toute  la  physiologie  de  la  Terre. 

C'eet  aussi  le  proc^d^  par  lequel  s'^labore  le  genre  de  gisement 
favorable  h  lYtablissement  des  glaciers.  Et  nous  votci  ramenfe  au 
cceur  mfime  de  notre  sujet. 

L'^rosion  s'attaquant  &  la  surface  des  couches  soulev^es  par  un 
boBsellement  g^n^ral  en  mgme  temps  que  le  noyau  orogSnique 
q'elles  recouvrent,  en  modifie  progressivement  la  surface,  d'abord 
continue  et  uniforme  comme  celle  des  grands  fonds  de  mer.  Ce 
travail,  parallMe  k  I'oeuvre  de  surrection  qui  peut  se  continuer 
pendant  des  p^riodes  g^ologiques  entiSres,  favorise  eelle-ci  en  diminu- 
ant  peu  h  peu  le  poids  de  la  mati^re  k  soulever. 

§  2.  Poin'oiR  DE  Transport  des  Glaciers. 
Le  glacier  est  un  merveilleux  appareil  dc  condensation  de  I'hu- 
miditS  a^ienne,  qui  s'y  convertit  en  ncige,  puis  se  transforme  en  n^v4 
et  en  glace.  C'est  en  m^me  temps,  un  centre  de  dispersion  aqueuse, 
car  il  s'y  fait  une  Evaporation  active,  mSme  par  le  froid  et  surtout 
quand  le  vent  souffle.  Cette  activity  qu'il  manifesto  dans  I'atmos- 
phdre,  le  glacier  la  diploic  sur  le  sol,  en  transportant  des  particules 
rocheuses  de  toutes  dimensions.  Le  poids  n'intervient  pas  plus 
que  la  density  relative  des  debris:  toutes  les  pierres,  meme  les  plus 
grosses,  sont  port^es  sur  le  dos  du  glacier.  Ces  sortes  de  "flotteurs" 
sont  emport^s  comme  les  corps  lagers  k  la  surface  des  rivieres,  et  ils 
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Enfin,  les  glaciers  qui  aboutissent  k  la  mer  pr^ipitent  de  leur  front 
au  fond  de  Teau,  des  quantity  de  mat^riaux  que  les  courants  ne  laissent 
pas  s'accumuler  sous  forme  de  moraine.  Tri^s  plus  ou  moins  par 
grosseur  et  £tal^  en  nappes  qui  prennent  k  certains  ^gards  Tallure 
des  s^iments  ordinaires,  ils  vont  s'emmagasiner  dans  des  fjords  qui 
finlssent  par  en  fetre  comblfe.  Et  les  icebergs,  d^tach^s  du  front 
terminal  s'en  vont,  quelquefois  fort  loin,  laissant  tomber  au  fond 
de  la  mer  des  debris  rocheux,  de  gros  blocs  essentiellement  erratiques. 

§  3.  Erosion  glaciaire. 

L'^rosion  produite  par  le  glacier  est  considerable  et  tr^s  par- 
ticulidre.  II  agit  indirectement  sur  les  formations  qui  Tenvironnent 
en  activant  Tintemp^risme,  c'est-^-dire  en  donnant  un  grand  volume 
aux  pluies  et  en  provoquant  des  congelations  locales  qui  d^sagr^gent 
les  roch(?s.  De  plus,  par  sa  faculty  de  transport,  il  prive  constamment 
les  parties  ^rod^es  de  la  protection  des  dboulis,  si  efficace  ailleurs. 

Mais  c*est  surtout  par  son  action  directe  sur  sa  valine  que  le  glacier 
travaille  k  la  demolition  de  la  montagne.  D'aprds  les  observations 
de  Dollfus-Ausset,'  le  glacier  de  TAar  qui,  avec  ses  affluents,  n'a 
fju'une  surface  de  60  kilometres  carres,  fournit  par  jour  100  metres 
(•ul)es  de  sable  qui  sont  emportes  par  le  torrent.  L'ablation  des 
valiees  par  les  glaciers  est  done  bien  superieure  k  celle  que  produisent 
la  plupart  des  cours  d*eau,  k  egale  superficie  de  bassin. 

Le  sol  sous  le  glacier,  subit  une  friction  considerable  du  fait  des 
graviers  (»t  des  pierrailles,  veritable  matelas  interpose  entre  la  glace 
et  le  roc.  M.  Vallot*  a  insiste  sur  ce  fait  que  la  voAte  geiee,  k  la  Mer 
de  glace  de  Chamonix,  n'est  pas  mouUe  sur  le  sol,  mais  lui  est  simple- 
ment  tangente.  I^  torrent  sous-glaciaire  s\*st  menage  un  veritable 
tunnel. 

I/efficacite  erosive  du  glacier  n*en  fut  pas  moins  longtemps  con- 
testee  et  n'est  encore  admLse,  par  certains  geologues,  qu'avec  des 
restrictioa**  et  comme  k  regret.  Lapparent,  dont  le  Traiti  de  Giologie 
a  la  pretention  d(»  resumcT  Topinion  generale,  a  ecrit  en  1885:*  '*  XuUe 
I)art,  on  n'a  vu  l(*s  glaciers  creuser,  afifouiller  un  lit  compose  de 
roches  dures,  ni  decoui)er  leurs  parois  comme  font  les  torrents  .  .  . 
Un  glacier  n*est  done  pas,  comme  un  torrent,  un  instrument  efficace 
cTerosion  .  .  .  ;  autant  (}u'on  en  peut  juger,  par  ce  qui  se  passe 
aujourd*hui,  un  glacier  ne  cree  pas  sa  valiee,  etc  .  .  .*' 

*  D'apri*-*  Kd.  Colloimb  niemoircH  hut  le  glaciers  actueb*,  AnnaUs  dc  mines 
(5)' XI,  198. 

*  An  naif  M  dr  VOhsen-aioire  meiioroloffique  du  Monl-Blanc,  III,  Pari>i,  1S98. 

*  2*  C-dition  p.  2}v5. 
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En  1893,  le  mfime  auteur  faisait  parler  autrement  I'opinion  g^n^ 
rale:'  "On  a  beaucoup  discut^,  dit-il,  sur  la  puissance  d'erosion  dea 
glaciers.  Quelqwes-uns  la  croient  considerable;  d'autres  seraient 
portfe  h  la  regarder  comme  n6gligeable.  La  v6rit4  semble  se  trouver 
entre  ces  deux  extremes  ...  En  prineipe,  pubtjue  le  glacier  est  un 
fleuve  de  glace  dont  I'allure  ne  diff^re  de  celle  dea  eaux  courantes  que 
par  UDe  vitesse  incomparablement  moins  grande,  il  doit  comme  les 
fleuves  tendre  vers  un  profil  d'^uilibre  et,  tant  que  ce  profil  n'est 
pas  atteint,  le  pouvoir  de  la  glace  doit  s'employer  k  modifier  en 
consequence  la  forme  du  lit  .  .  .  M6me  les  roches  les  plus  dures 
du  fond  ne  peuvent  ^chapper  k  cette  action,  car  les  blocs  que  trans- 
porte  la  glace,  poussfe  par  une  pression  considerable,  agisscnt  sur  le 
fond  et  les  parois  comme  de  puissants  outils,  etc." 

II  y  a  bien  longtemps  que,  pour  ma  part,  j'ai  soutenu  I'opinion 
que  les  glaciers  r^alisent  par  le  frottement  dfts  pierrailles  qu'ils  entratn- 
ent  sur  les  roches  qui  les  supportent,  un  ^ncrgique  travail  d'erosion. 
J'^crivais  en  1891 7 

"D^j^  j'ai  eu  bien  souvent  I'occasion  de  taire  remarquer  que  la 
zone  des  roches  moutonn^es  au-dessus  de  la  glace  dans  les  glaciers  des 
Alpes  et  d'ailleurs,  correspond  k  des  points  oil  la  glace  n'atteint  plus, 
justement  parce  que,  gr4ce  t  son  action  Erosive,  elle  a  p^nStre 
verticalement  dans  la  masse  rocheuse  sous-jacente,  Elle  est  vrai- 
raent  comparable  k  une  scie,  entrant  dans  une  piece  de  bois  et  qui 
bient6t  se  meut  au-dessous  des  points  qu'elle  a  sci^s  pr4c6demment 
mais  qui  ne  datent  pas  d'un  temps  od  sa  lame  aurait  6te  plus  large." 

"Ceux  qui,  dit  Tyndali*  ont  soutenu  que  les  glaciers  creusent  les 
valines,  n'ont  jamais  dit,  ni  voulu  dire,  que  ce  flit  le  bee  du  glacier 
qui  agit  dans  ce  cas.     Four  le  glacier  de  Morteratsch  (Engadine), 
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L'attaque  s'exerce  mfeme  aux  d^pens  des.  roches  moutonn^es. 
En  effet,  dans  des  excursions  sur  la  Mer  de  Glace,  aux  Fonts  et  au 
Mauvais  Pas,  comme  dans  celles  sur  les  ^aciers  de  la  Haute-Engadine 
et  do  bien  d'autres  regions,  j'ai  6t6  frapp^  de  ce  fait  que  le  poli  des 
roches  inoutonn^es  qui  dominent  la  glace,  n*est  pas  le  mfime  k  toutes 
les  hauteurs:  m6me  de  loin,  on  constate,  tr^s  netteraent  en  bien  des 
points,  qu'il  est  de  plus  en  plus  imparfait,  c'est-a-dire  de  plus  en 
plus  altdr^,  k  mesure  que  Ton  s*61^ve.  En  outre,  la  limite  sup6rieure 
des  polis  est  loin  d'etre  aussi  nette  que  la  limite  8up6rieure  du  glacier 
et  on  voit  des  lambeaux  de  roches  polies  s6par6s  de  la  masse  g6n6rale 
des  roches  moutonn^es,  situ6es  plus  bas.  Ces  circonstances  curieuses 
s'expliquent  par  la  p<5n^tration  verticale  du  glacier  dans  la  masse 
des  roches  qui  le  supportent,  grace  k  un  m^canisme  identique,  k 
cehii  qui  fait  p^n^trer  dans  une  pierre  le  fil  ^meris^  du  lapidaire. 
En  eflfet,  Tage  des  diflferentes  parties  du  polissage  est  loin  d'etre  le 
meme:  les  parties  hautes  sont  plus  anciennes  que  les  autres  et,  en 
con-^uence,  (»lles  ont  ^prouv6  plus  longtemps  Taction  d6sagr6geante 
des  intemperies;  en  meme  temps  que  les  roches  moutonn^es  gagnent 
par  en  bas,  k  cause  de  la  penetration  verticale  du  glacier  dans  le  sol. 
elles  |x»rdent  par  en  haut,  sous  Tinfluence  de  Tintemp^risme.  On 
peut  done  en  conclure  qu'elles  ont  pu  jadis  atteindre  une  altitude 
encore  plus  haute  que  celle  qu*on  observe  aujourd'hui.  De  sorte 
que  le  proced^  employ^  d'ordinaire  pour  restaurer  les  anciens  glacier-; 
devrait  conduire  a  leur  donner  une  dimension  encore  bien  plus  grande 
qu'cm  ne  la  suppose. 

L'erosion  glaciaire,  soit  directe^  soit  m6diate,  revet  si  bien  tous 
les  traits  essentiels  de  la  di^nudation  fluviaire,  qu'elle  aflfecte  une 
allure  n^gressive,  quant  a  son  travail  vertical,  se  traduisant  par  le 
ph^nomene  de  Capture,  que  j*ai  reconnu  dds  1897,  et  sur  lequel  nous 
re vienc Irons  dans  un  moment." 

§  4.  Evolution  des  Glaciers. 

Les  glaciers  doivent  leur  origine  au  soul^vement  de  la  montagne, 
jusc|Ue  dans  les  ri^gions  atmosphdriques  de  temperature  suffisamment 
basse;  mals  comme  ils  travaillent  sans  cesse  k  la  demolir,  elle  subit 
une  diminution  de  volume  et  surtout  de  hauteur  qui  entraine  le 
rajx^tLssement  du  glacier.  La  neige  re^ue  par  le  sommet  ^tant 
moins  al>ondante,  la  glace  qu'elle  produit  par  sa  compression  ne 
peut  plas  alimenter  un  courant  aussi  long  que  precedemment  et  le 

"  C.  R.  Acad.  .So.  t.  (\\XIV,  p.  1013  (10  mai  1897;. 
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glacier  abandonne,  devant  son  front,  une  moraine  tenuinale  qu'il 
ne  peut  plus  atteindre. 

II  ne  faut  pas  confondre  le  recul  d^s  glaciera  avec  les  variations 
locales  qu'ils  subissent  du  fait  de  la  m^t^orologie,  par  exemple  k 
la  suite  d'uae  a^rie  d'hivere  peu  neigeux.  Le  recul  des  glaciers  passe 
par  des  alternatives,  comine  la  mer  descendante,  dont  la  vague  par- 
fois  semble  regagner  du  terrain;  le  raccourcissement  et  I'allonge- 
ment  temporaire  du  glacier  se  pcrd  dans  I'allure  g^n^rat  du  ph€no- 
mfine,  qui  se  retire  peu  k  peu  vera  I'amont  de  la  valine,  en  laissant  des 
moraines  succesaives,  trfis  inSgalement  espacSes,  et  entre  iesquelles 
le  sol  oifre  seulement  une  dissemination  de  dfibris  rocheux  de  toutes 
grosseurs:  le  terrain  glaciaire  iparpilU  contrastant  avec  le  terrain 
glaciaire  amonceU,  dont  le  type  est  la  moraine. 

Le  glacier  qui  diminue,  change  en  meme  temps  de  forme:  11  perd 
la  longue  trainee  qui  descend  vers  les  parties  basses  et  se  r6duit  k 
la  portion  ^lai^ie  des  regions  iSiev^es.  Les  Pyr^n^es,  montagnes 
plus  ancieunes  que  les  Alpes,  et  qui  par  consequent  subissent  I'^roslon 
depuis  plus  longtemps,  nous  offrent  cette  sorte  de  glaciers  larges  et 
courts,  s'arrfitant  au  haut  de  valines  ttroites,  dont  les  flancs  sont  en 
beaucoup  d'endroita  parfaitement  moutonn^s  et  le  long  desquelles 
se  montrent  des  moraines  transversales,  echelonni5es  de  distance  en 
distance,  ce  qui  indique  avec  Evidence  que  le  glacier  y  a  s^joume 
dans  I'intervalle  de  ses  raccourcissements  successifs.  Imaginons  les 
Pyrenees  remises  en  possession  de  tout  ce  qu'elles  ont  perdu  depuis 
leur  soulSvenient,  leurs  sommets  se  retrouveraient  dans  les  zones 
atmosph^riques  de  fortes  condensations  neigeuses,  et  les  cirques, 
mieux  aliment^s,  reconstitueraient  des  glaciers  semtjlables  k  ceux 
des  Alpes. 
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rencontre  pas  le  moindre  vestige  de  glace.  Des  plaques  de  neige 
pourront  se  voir  encore  jusqu'en  aoAt,  dans  les  creux  abrit^s  du  soleil; 
mais  en  septembre,  elles  auront  toutes  fondu.  Pour  qu'elles  persis- 
tassent,  il  sufiirait  d'un  bien  faible  exhaussement  des  Vosges,  d'une 
restitution  k  la  chatne  d'une  partie  seulement  des  mat^riaux  que 
r^rosion  lui  a  arrach^  et  qui  gisent,  k  T^tat  de  moraines,  dans  la 
vall^  du  Chajoux  et  dans  toutes  les  autres  valines  qui  rayonnent  en 
toussens. 

Les  Vosges  ont  6i6  comme  lea  Pyr^n^es;  les  Pyr^n^es  seront  comme 
les  Vosges. 

Certaines  autres  regions  fran^aises,  comme  la  Bretagne,  le  Cotentin, 
TAuvergne,  privdes  de  glace  et  souvent  m^me  de  moraines,  ont  cepend- 
ant  possddd  des  glaciers.  On  y  rencontre  en  effet,  k  la  surface  de  ter- 
rains varids,  des  blocs  erratiques,  semblables  k  ceux  que  charrient  les 
glaciers  et  quails  abandonnent  k  leur  moraine  terminale.  La  deter- 
mination paratt  d'autant  plus  legitime  que  les  monts  d'Arr6e,  par 
exemple,  malgrd  leur  altitude  actuelle  de  simples  coUines,  se  rdv^lent 
par  leur  structure  caractdrls^,  comme  les  rdsidus  d'6rosion  d*une 
chaine  primitivement  b&tie  sur  le  module  des  Alpes.  L'intem- 
p<5risme  a  disperse  les  moraines,  attaqud  les  surfaces  polies  des  roches 
moutonn^*s;  il  a  laLssd,  provisoirement,  (|uelques  gros  fragments 
rocheux  particuli^rement  rdsistants. 

L'appareil  glaciaire  s*est  dpnc  ddvoloppd  success! vement  dans  les 
(liflfdrents  massifs  montagneux,  chaque  foLs  que  ceux-ci  ont  prdsentd 
une  altitude  suffisante  pour  y  assurer  la  persLstance  de  la  neige. 
Success! vement,  les  centres  glaciaires  ont  occupd  des  rdgioas  diflF6- 
rentes,  et  Ton  pent  croire  qu'au  total,  les  diverses  dpoques  se  sont 
tres  intimement  ressembld  par  le  nombre  et  par  le  volume  des  glaciers 
ddveloppds  durant  chacune  d'elles  et  seulement  repartls  diflferemment. 

^emigration  des  glaciers,  comparable  k  I'dmigration  des  continents 
mais  dont  la  chronologic  est  plus  difficile,  faute  de  fossiles  permet- 
tant  de  les  dater,  doit  etre  substitu<5e  k  la  conception  d'une  epoqxie 
glaciaire,  dans  laquelle  les  diverses  traces  glac'iaires  seraient  contem- 
I)oraines  les  unes  des  autres,  oil  il  y  aurait  eu  beaucoup  plus  de  glaciers 
que  dans  aucun  autre  temps,  ce  qui  est  essentiellement  contraire  k 
la  marche,  si  dvidemment  continue  et  uniforme,  de  revolution  de  la 
surface  terrestre. 

La  capture  des  glaciers  est  un  point  particulier  et  (fun  haut  int^^r^t 
de  leur  Evolution.  La  capture  est  une  analogic  de  plus,  entre  les 
cours  d'eau  solidifide  et  k»s  rivi(^res.  Comme  ces  dernidres,  des  glaciers 
voisins  doivent  ndcessairement  rdagir  les  uns  sur  les  autres. 
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Imaginons  deux  glaciers  A  et  B,  remplissant  deux  vall^  orieut^es 
k  angle  plus  ou  moins  ouvert  I'utie  sur  i'autre,  et  dispos^es  de  telle 
Borte  que  le  bassin  sup^rieur  de  A  soit  s^par^  de  la  partie  moyenne  de 
B  par  une  cloison  rocbeuse  peu  ^paisse,  la  peate  de  A  €tant  plus 
accentu^e  que  celle  de  B.  Dans  ces  conditions,  la  regression  de  tout 
I'ensemble  du  glacier  A,  am^ne  I'amincissement  de  la  cloison  s^para- 
trice  en  B,  et  plusieurs  voyageurs  ont  directement  observe  le  ph^no- 
mgne  et  en  ont  decrit  les  progrfe,  comme  sir  Martin  Conway,  en  1898, 
pour  le  Spitzberg,is  et  M.  Williard  D.  Johnson,  pour  les  Etats-Unis, 
en  1899."  Lorsque  la  destruction  de  cette  cloison  s'est  enfin  r^alis^e, 
et  qu'alors  le  glacier  A,  en  consequence  de  sa  pente  plus  forte,  exerce 
une  veritable  succion  sur  la  glace  de  B  et  la  derive  k  son  profit,  B  est 
dicapiU,  pour  adopter  I'expression  employee  k  regard  des  cours  d'eau, 
et  A  a  realise  la  capture  de  la  portion  sup^rieure  de  B. 

Le  glacier  A,  conform^ment  k  la  loi  geni5rale,  avait  subi  une 
diminution  consi5cutive  k  I'abaissement  de  son  bassin  d'aiimentation 
sous  I'influence  de  I'^rosion;  il  avait  abandonn^  sa  moraine  frontale 
et  en  avait  iSdifi(5  de  nouvelles  en  arridre  de  celle-li;  sur  le  terrain 
glaciaireeparpill(^,s'etait  ^tabli  alors  un  regime  continental  ordinaire: 
production  d'un  ^tang  ou  d'une  tourbidre,  avee  debris  organiques 
enfouis,  animaux  et  v^g^taux.  Mms  voici  ia  capture  qui  a  lieu: 
une  nouvelic  contribution  de  glace  vicnt  s'ajouter  au  volume  du 
glacier:  il  se  gonfle,  passe  par  dessus  sa  moraine  frontale  qu'il  ^crase 
et  transforme  en  moraine  profonde,  s'avance  sur  la  tourbi^re  ou  sur 
I'^tang,  en  recouvre  les  formations  de  son  d^pot  fiparpill^  et  rikupSre 
sa  dimension  primitive  qu'il  peut  mSme  d^passer. 

Puis  la  diminution  in(51uctable  reprend  ses  droits;  le  glacier  recule 
de  nouveau  et  finalement  disparatt.     Et  si  Ton  est  mis  en  presence 
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Bellegarde,  y  a  reconnu  les  traces  de  plusieurs  recurrences  glaciaires 
s^par^s  par  des  d^pdts  d'alluvions,  indiquant  plusieurs  cycles 
d'^rosion  successifs.  En  effet,  le  nombre  des  nappes  morainiques 
sup^rpos^s  pent  6tre  sup^rieur  k  2,  par  exemple  de  3  ou  de  4,  ou 
mfime  de  6,  comme  on  le  constate  en  certains  points  de  TAngleterre. 
Le  fait  tient  au  nombre  de  glaciers  situ6s  dans  un  mfime  massif 
montagneux  et  qui  ont  pu  entrer  en  communication. 

Comment  tous  ces  faits  ne  nous  mettraient-ils  pas  en  garde  contra 
le  danger  Evident  qu*il  y  aurait  k  regarder  les  diminutions  et  les 
accroissements  alternatifs  de  deux  glaciers  diff^rents,  comme  ayant  6t6 
exactement  concordants  dans  le  temps,  c'est-^-dire  non  pas  seulement 
de  la  meme  ^poque  g^ologique,  mais  du  mdme  instant  precis.  C'est 
cependant  parce  qu'on  eut  cette  id^e  inacceptable  qu'on  a  cru  k 
Texistence  de  p^riodes  alternatives  de  grandes  extensions  et  de 
reculs  des  glaciers.  Manifestement  il  faut  renoncer  k  cette  conception 
qui  restera  dans  I'histoire  de  la  Science,  comme  le  t^moignage  d'un 
moment  d'aveuglement. 

§  5.  Le  (jRand  Ph^nom^ne  erratique  du  Nord. 

Nous  savons  que  les  glaciers  polaires,  aboutLssant  k  la  mer,  ne 
peuvent  se  construire  de  moraines,  maLs  qu'ils  d^posent  le  long  de  la 
cote,  sous  les  eaux,  une  ^paisse  formations  s^dimentaire,  et  que  chemin 
faisant.  les  icebergs  entralnd-?  par  les  courants,  pars^ment  le  fond  de  la 
mer  de  limons,  de  sables,  de  graviers,  de  pierres,  quelquefois  d'un 
volume  considerable.  Ce  ph^nomdne,  qui  s*est  produit  aux  dpoquss 
g^ologiques  immediatement  ant^rieures  k  la  notre,  a  imprim^  un  car- 
actere  particulier  au  sol  de  vastes  regions.  Une  partie  de  I'Europe, 
const ituant  comme  une  aureole  autour  de  la  Scandinavieet  comprenant 
une  large  bande  de  TAllemagne  et  de  la  Russie  de  TOuest  dont  le  sol 
est  relativement  trds  recent,  est  couverte  de  mat^riaux  dparpillds 
oflfrant  le  caractdre  glaciaire.  Ceux-ci  consistent  en  debris  et  parfoia 
en  trds  gros  blocs  do  roches  fort  anciennes.  Parmi  ces  roches,  il  en 
est  de  si  reconnaissables  qu'il  est  facile  de  ddtenniner  leur  lieu  d*ori- 
gine.  Dans  le  nombre  sont  des  calcaires  k  Orthocdres  venant,  sans 
aucun  doute,  de  Tile  de  Gothland,  dans  la  mer  Baltique,  et  des 
syenites  zirconiennc^s,  qui  ont  6X6  arrach6es  aux  rochers  des  environs 
de  Christiana:  les  uns  et  les  autres  ont  6X6  transport's  jusqu  aux 
alentours  de  Berlin.  La  disposition  dt^s  lieux  est  telle  qu*on  doit  voir 
dans  la  dispersion  de  ces  mafriaux,  le  r'sultat  de  la  dispersion 
d'icelx*rgs  ayant  leur  point  de  depart  dans  les  Alpes  Scandinaves  et 
datant  d'une  dpoque  oii  ces  montagnes  etaient  couvertes  de  glaciers 
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pendant  que  les  pays  sur  lesquels  s'est  €ta]6  le  "grand  ph^nomdne 
eiratique  du  Nord"  ^taient  submerges  sous  lea  flots  d'une  mer 
recevant  les  t^tes  des  glaciers  su^dois. 

La  persistance  d'un  semblable  ph^nom^ne  h  travera  des  pSriodes 
g^ologiques  successives  s'explique  par  un  simple  d^placeiuent  de  la 
locality  oft  il  se  d^veloppe.  Si  I'Atlantique  venait  un  jour  k  se 
d^sa^her  par  suite  du  soul^vement  de  son  fond  au-dessua  du  niveau 
dea  mers,  la  ressemblance  des  effets  qui  s'y  d^veloppeot  aujourd'hui 
avec  ceux  qui  ont  pris  naissance  ant^rieurement  en  AUema^e  et  en 
Ruasie  pourrait  porter  i  faire  admettre  que  lea  deux  regions  ont  6t4 
eoumisea  en  m4me  temps  au  ph^nomSne  glaciaire;  et  I'erreur,  cette 
fois  si  manifeste,  accentuera  nos  remarques  de  tout  k  I'heure  sur  la 
non-contemporan6it^  des  moraines  ou  des  roches  moutonnSes,  des 
diveraes  regions  continental es. 

Les  traces  du  grand  ph^nomfene  erratique  se  retrouvent  en  Am^rique 
du  Nord  comme  en  Europe,  II  irradie  des  sommets  montagneux  du 
Canada,  qui  se  r^vfelent  ainsi  comme  ayant,  dans  le  paas4,  "port^  des 
glaciers  aboutissant  k  un  oc^an  ^tendu,  dans  ce  tempa-li,  sur  les 
Etats-Unis. 

Si  I'on  ne  voyait  pas  I'Atlantique  k  I'oeuvre  et  si  !'on  ne  connaiasait 
que  les  regions  europ^ennea  et  am^ricaines  couvertes  de  terrains 
erratiques,  on  ne  ferait  nulle  difficult^  de  supposer  qu'ellcs  ont  acquis 
leurs  caract^res  sp^ciaux  dana  un  m€me  moment.  La  notion  foumie 
par  I'existence  de  I'Atlantique  montre  comment  I'opinion  contraire 
est  plua  vraisemblable  et  mSme  comment  il  n'y  a  aucune  raison  de 
croire  que  toute  la  region  europ^enne  d'une  part,  et  que  toute  la 
r^^on  am^ricaine  de  I'autre,  aient  subi  le  ph6nom6ne  erratique 
chacune  d'un  seul  coup.     Tout  porte  k  admettre  que  la  cause  de 
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centre,  ellas  se  font  voir  de  la  mani^re  la  plus  reconnaissable  sur  les 
fragments  calcaires,  particuli^rement  sur  ceux  de  couleur  sombre. 
Dans  une  moraine  profonde  qui  n'a  pas  6t6  remani^  et  lav6e  par  les 
eaux,  presque  tous  les  cailloux  calcaires  portent  des  stries  qui  souvent 
sont  aussi  profondes  que  si  elles  avaient  6t6  grav6es  avec  un  burin.  '*" 

Tout  le  monde  k  peu  pr^s,  4tait  en  ce  temps  Ik  du  m6me  avis,  et 
cette  quasi-unanimit^  en  imposait  assez  aux  dissidents  pour  qu'ils 
conservassent  in  petto  les  objections  qui  se  pr^sentaient  k  leur  esprit. 

On  s'explique  d^ailleurs  jusqu'&  un  certain  point  Terreur  qui 
consiste  k  attribuer  aux  stries  des  galets  une  origine  glaciaire  et  Ton 
comprend  qu'une  fois  Terreur  commise  on  ait  tenu  d'instinct  k  la 
coaserver,  parce  qu'elle  semblait  un  guide  commode  dans  la  recon- 
stitution  de  Thlstoire  g^ologique  des  glaciers. 

Quant  au  premier  de  ces  deux  points  de  vue,  il  faut  reconnaltre 
que  c'est  surtout  dans  la  masse  des  d^pdts  glaciaires,  et  avant  tout 
dans  les  moraines,  que  les  galets  strips  ont  6i6  observes.  Par  exemple, 
c'est  sur  les  moraines  des  Vosges  qu'  Ed.  CoUomb**  a  fait  les  obser- 
vations, pour  ainsi  dire  initiales,  qui  ont  6i6  compldt^  par  des 
experiences,  prouvant  que  les  galets  strips  passent  k  T^tat  de  galets 
ordinaires,  quand  on  les  sommet  k  un  frottement  semblable  k  celui 
qui  se  d^veloppe  dans  le  lit  d'un  cours  d'eau. 

On  a  conclu  de  ces  obser\'atioas  qu'un  glacier  constitue  un  appareil 
des  plus  fragiles  et  que  sa  dlsparition  totale  doit  suivre  imm^diate- 
ment  Tenvahissement  par  la  mer  de  la  region  oik  il  existait. 

La  premiere  action  des  flots  a  ^t^  sans  aucun  doute  de  d^manteler 
les  moraines  et  d'en  laver  les  mat^riaux  h^t^rogdnes.  Le  frottement 
leur  a  fait  perdre  les  traits  morphologiques  qui  pouvaient  leur  6tre 
caract^ristiques  et  le  balancement  des  eaux  les  a  r^partis  rapidement 
en  di^pots  parfaitement  classes,  parfaitement  distincts  les  uns  des 
autres  et  n'ayant  plus  rien  qui  puLsse  les  distinguer  des  sediments 
ordinaires. 

D'un  autre  cot^,  comme  on  retrouve  des  galets  strife  au  sein  de 
formations  g^ologiques  d'&ges  trds  divers,  on  a  6i6  enchants,  et  k 
bon  droit,  de  croire  k  leur  autorit^  pour  r6veier  Taction  glaciaire  k 
tous  les  moments  de  la  vie  d(»  la  Terre. 

La  premiere  fois  que  j'ai  eu  des  doutes  sur  Torigine  glaciaire  des 
stries,  j*en  ai  ressenti  une  espdce  de  consternation  et  j'ai  fait  tout 


>*  Ueber  GkUcher  Erscheinungen  in  der  bayerischen  Hochebene;  BuUelin  de 
VAcadhnie  de  Munu^h,  1874,  p.  225. 

>*  Freuves  de  VexUience  d'anciens  glaciem  daru  les  vaUies  des  Vosges.  in  8^  Paris 
1847. 
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au  monde  pour  ne  pas  c^der  k  1' invitation,  que  semblaient  me  faire 
certaines  particularit^s  des  Prfalpes  vaudoises,  de  me  mettre  en 
dissentiment  avec  I'immense  majority  des  g^ologues.  D^jil,  j'avais 
provoqu^  des  r&istances  k  I'occasion  de  bien  des  sujets  diff^renta, 


tels  que  la  doctrine  de  la  sSdimentati 


ion  souterrcdne  qui  me  paratt 


cependant  de  plus  en  plus  I^gitme;  tels  que  I'origine,  par  reactions 
gazeuses,  des  roches  silicat^es  magn&iennes  de  consolidation  primi- 
tive; tels  que  la  capture  des  glaciers;  tels  que  le  mode  de  creusement 
des  valines  par  les  rividrea  et  la  constitution  du  diluvium;  tels  que 
le  fait  des  relations  stratigraphtques  rSciproques  des  divers  types  de 
meteorites;  tels  que  beaucoup  d'autres  qu'il  n'est  pas  n^cessairc  de 
rappeler. 

Je  dois  avouer  que  j'eus  un  moment  d'h^^itation  avant  de  me 
lancer  dans  I'exposition  des  faits  qui  me  conduisircnt  k  affirmer  que, 
si  dans  les  Pr^alpes  vaudoises,  d'anciens  glaciers  ont  exists,  ce  qui 
est  bien  possible,  ils  n'ont  laiss^  aucune  trace  de  leur  existence.  En 
d'autres  termes,  que  tous  les  accidents  consid^rfe  conmie  des  t^moig- 
nages  de  I'ancienne  existence  des  glaciers  dans  le  pays,  se  rattachent 
avec  Evidence  k  des  causes  toutes  difE^rentes,  et  ne  comportent  paa 
les  consequences  g^n^rales  qu'on  a  cru  pouvoir  tirer  de  leur  (5tudc. 

Je  n'entrerai  pas  ici  dans  le  detail  de  mes  recherclies,  et  je  donnerai 
seulement  deux  observations. 

Des  specimens  recueillis  au  pied  des  Pleiades,  au-dessus  du  village 
de  Blonay,  k  i  kilometres  au  N.  de  Vevey  (Suisse),  consistent  en- 
galets  de  calcaire  poli,  prfisentant  une  prodigieusc  abondancc  de 
atries  et  une  extreme  vari4t6  dans  leurs  directions.  Toutes  les  faces 
de  ces  galets  sont  strides  en  tous  sens.  En  outre,  tous  les  galets 
calcaires  contenus  dans  le  sol  sont  semblablcs  k  ceux-ci  par  I'dtat  de 
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(et  dans  le  pays  de  Vevey  ce  n'est  pas  assez  dire),  elles  auraient 
depuis  longtemps  disparu  par  le  fait  de  la  corrosion  r^alisde  par  les 
eaux  d'infiltration.  J^ai  fait  disparaitre  en  moins  d*un  an  le  poli  et 
la  plupart  des  stries  de  galets  que  j'avais  abandonnds  dans  la  terre 
v^g^tale  k  toutes  les  alternatives  saisonni^res. 

Une  coupe  rencontr^e  sur  la  rive  droite  du  torrent  appel6  la  Baie 
de  Clarens,  qui  descend  du  pied  S.  O.  du  Mont  Folly,  pour  se  jeter 
dans  le  lac  L^man,  m^a  procure  des  observations  dignes  de  mention. 
Les  travaux  d'une  route  joignant  Blonay  h  Chamex,  avaient  n^cessit^ 
Touverture  d'un  6norme  placage  de  terrain  caillouteux,  recoup^ 
en  face  de  Brent,  suivant  la  pente  du  sol,  par  une  tranch^e  de  200 
metres  de  longueur  et  dont  les  parois  montraient  le  contact  d'une 
surface  tr^s  inclinde  de  roches  schisteuses,  avec  recouvrement  ^pais 
de  terrain  caillouteux. 

("ette  ligne  de  contact  est  tr^s  in^galement  inclin^e  selon  les 
points:  tandis  que,  dans  certaines  de  ses  parties,  elle  plonge  trfts 
vite,  dans  d'autres,  au  contraire,  elle  est  bien  moins  ^loign^e  de  la 
dir(K!tion  horizontale.  Et  la  consequence,  c'est  que  les  eaux  d'infiU 
tration  ruLssellent  dans  la  masse  avec  une  activity  trfes  in^gale  ici 
et  \ky  et  que  le  travail  de  la  denudation  souterraine  est  d'etre  loin 
d'etre  uniforme  d'un  point  k  Tautre. 

Dans  le  premier  cas,  et  toutes  choses  ^gales  d'ailleurs,  on  voit  la 
boue  beaucoup  moins  al>ondante,  pendant  que  les  galets  calcaires 
sont  trfes  exactement  polls  et  tr^s  richement  strips;  au  contraire, 
dans  Tautre  cas,  on  observe  des  intervalles  de  niveaux  limoneux  et 
un  exc^s  de  boue  qui,  bien  loin  de  presenter  la  structure  des  moraines, 
permet  de  retrouver  des  formes  de  deltas  superposes.  En  meme 
temps,  on  reconnatt  que  les  stries  font  k  peu  pr^  ddfaut  sur  les  galets 
calcaires. 

Nous  avons  prononce  les  mots  "denudation  souterraine."  C'est 
1^  qu'en  effet,  est  la  cause  des  stries  sur  les  galets  calcaires. 

Beaucoup  des  caract^res  mori)hologiques  de  la  surface  du  sol  lui 
viennent  d'actions  souterraines  dont  ils  sont  le  contre-coup. 

Une  partie  des  eaux  courantes  s'infiltre  dans  la  terre  veg^tale 
pour  s'ecouler  k  la  surface  de  la  roche  sous-jacente.  Quand  la  pente 
est  convenable,  Tecoulement  determine,  Tusure  de  ce  substratum, 
et  des  reseaux  de  depression  allonges  se  produisent  avec  Tapparence 
de  valiees  sans  cours  d'eau  visible.  Le  manteau  de  sol  arable 
s'aflfaisse  peu  k  peu  au  cours  de  ce  travail,  sans  cesser  de  persister, 
et  tout  en  etant  le  siege  d'un  renouvellement  incessant  de  toutes  ses 
particules. 
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Pww  W  iv»,\*ii  ih  forto  pente,  cette  denudation  sout«rraine,  toute 
vvMaiw  d*  U  »ttrf»f*  du  siJ,  prend  des  caraet^res  extrSmement 
im^mMantit.  IVwir  v^btwjwr  les  faits  »^"ec  leur  maximum  de  nettet£ 
il  (awV  ch^>isi^  hwo  Kx-altt^  tkmt  la  rwbe  \"iA"e  soit  recouverte  de  ces 
(ttat■a|^tt  Um<-»»x  ji  i«<efTailk«  de  toutfs  les  gros^urs.  comme  dans 
lVxw«I>K>  vi\w>  mH»s  wnwfcs  de  ciwr. 

CVi  t^Ucapri^  qw.wiue'  jk  b»»  arfnlru^.  ^mt  cependant  bim 
(vrnvMNi^!^  i  \Mtuw  itu  sithl«'  quanxeux  iiu'ib  cvvitienDem  en  pro- 
)^«rtiv4t  ir^:'  UtMaM^  h  d««  Moc$  rwheux  qiu  y  A>m  dtsa^uines; 
ausst  I'rtW  d'tnlUtTalkvi  y  oirvuW-l-'jlW  a\'w  mw  ass^i  ^rande  farilhe. 

!^^u$  I'ii^tKtttv  du  tiquhW  en  DK^AVtuem.  le  terrain  6ut«t  des 
^v«^^s  »iui  »i«i\-¥*«,  W  un«!  d'une  dt^iA^iutkin  <le  i^Naanoes  ea>aiT«s 
vtuvs  l'ak-»>,te  •.'arKi(U>)ue  de  t'twi  de  pluie.  Ws  auiies  d'un  «ntrainem«t 
tm^'AMKtue  »le  {Vjinft-iLv^  ann!ett<««  »iui  srwibJent  Teaa  d"',aie  fa^on 
ir^Yk^bM' jiUtatW\ki^pMVf»«  Utwkifn:  siea>e  tout  a  fai:  boueia*. 

I  a  (vrte  tie  Ba«»?f>f  ^'-k  pcvviens  vse  ..•w':;^  vX^iS*  irai»f  is?»  «*s 
ttK>4aSie  e<  eUv  dMentuae  B»ev«!S«E«aeo!  u::i  -as-ec*^:  s:r  «•lJtM::lfIa■^ 
liif  ^  aaasi^w  «»«*nt*.  *;ui  s^s*  ea  £d^c»  •.tte:?*?  *ur  la  r.v2>j  jurrcc^ 
MCM  «■  t-iaease  S>«fu,\  e<  v;ui.  vva:=*»  axai-  li^.^cs  v-i.  t«  i.-i  frrs*- 


i«cs  <«  iflf  **  eiettKttS$  j'iUK-  »ttir-i  aousif  "/isur^   i   .■^■a-:t.  -it 
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souteiraine  et  qui  fait  peu  k  peu  des  galets  avec  des  blocs  anguleux, 
se  complique  de  la  collaboration  de  ce  d^placement  intestin  des 
grains  de  quartz  par  rapport  aux  debris  calcaires  sous  Tinfluence  de 
la  denudation  souterraine. 

En  cons^uence  de  la  soustraction  de  substance  soluble  ou  entratn- 
able  r^alis^  par  Teau  d'infiltration,  ces  petits  grains  de  quartz  se 
meuvent  sur  la  surface  des  blocs,  lentement  mais  d'une  fagon  continue, 
et  avec  une  pression  qui  est  mesur^e  par  le  poids  du  terrain  superpose. 
II  en  r^ulte  que  les  surfaces  convenablement  tendres  et  avant  tout, 
les  surfaces  de  calcaire  compacte,  se  polissent  vdritablement:  comme 
elles  se  poliraient  sous  Tinfluence  d*une  molette,  dans  un  atelier  de 
marbrier. 

Ce  poli  se  renouvelle  sans  cesse:  un  galet  poll  enfoui  dans  la  terre 
arable  expos^e  k  la  pluie  perd  en  tr^  peu  de  temps  sa  surface  carac- 
t^ristique,  il  se  temit,  il  se  corrode.     Et  c'est  pour  cela  que  nous 
pouvions  tout  k  Theure  dire  que,  si  de  semblables  galets  avaient  6i6 
polls  par  les  glaciers  quaternaires  dans  les  placages  od  on  les  trouve 
maintenant,  il  y  a  un  temps  incalculable  qu'ils  auraient  perdu  le  poli 
auquel  on  pretend  les  reconnattre.     Mais  dans  leurs  gisements,  k 
mesure  qu*ils  sont  attaqu^s,  ils  se  polissent  de  nouveau  et  cela  sans 
arrdt.     Si  la  grande  masse  des  petits  grains  quartzeux  arrive  k  polir  et 
k  entretenir  polls  sous  toutes  leurs  faces,  les  galets  calcaires  contenus 
dans  les  placages  boueux  des  Pr^alpes,  certains  grains  de  m6me 
nature,  mais  de  plus  forte  dimension,  y  impriment  leur  contact  sous 
la  forme  de  stries  ou  de  rainures  plus  ou  moins  longues  et  plus  ou 
moins  profondes.     Or  c'est  k  cause  des  cailloux  strips  que  certains 
g^logues  ont  essayd  de  faire  consid^rer  les  placages  boueux  des 
Pr^alpes  comme  4tant  d'origine  glaciaire.     Mais  il  y  a  impossibility 
k  soutenir  cette   opinion,  par  les  mfimes  raisons  invoqu6as  d^j^  k 
Toccasion  des  galets  observes  dans  la  masse  d'anciennes  moraines 
comme  celles  des  Vosges.     L'une  des  i)lus  determinante,  c*est  Tabon- 
dance  m^me  des  stries,  leur  presence  sur  toiis  les  galets  calcaires  sans 
exception  et  sur  toutes  les  faces  de  ces  galets.     Involontairement, 
et  malgrd  le  resjK»ct  que  doit  nous  inspirer  le  nom  de  certains  des 
g^ologues  glacialistes  (jue  nous  combattons,  on  ne  peut  se  ddfendre 
d*un  certain  <5tonnement  (juant  au  succes  (fune  doctrine  si  insoute- 
nable. 

Les  eflfets  de  dilfnudation  ol)serves  a  la  surface  des  galets  glacaires 
se  retrouvent,  avec  U»s  variante-^  (pi'on  ]w\iX  pr^voir,  i\  la  surface  des 
roches  calcaires  sous-jacentes  a  certain-^  placag(»s  boueux. 

Le  displacement  lent  et  incessant,  sous  une  pression  notable,  des 
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grains  de  quartz  au  contact  de  calcaire  compacte,  a  n^essfurement 
us^  celui-ci;  toutcs  les  asp^rit^s  y  sent  remplacee^  par  de  moUes 
ondulations,  par  une  forme  moutonn^  pareille  k  celle  que  les  glaciers 
ont  doim^  aux  roches  qui  ont  subi  leur  frictioa.  En  vertu  des 
circonstances  mentionn^es  pour  les  galets,  la  surface  moutotm^  a 
6t^  en  meme  temps  trfo  exactement  polie,  et  son  poli  est  renouvelfi 
constamment  corame  eelui  des  galets.  Enfin,  cette  roche  a  ^t^, 
comme  les  galets  encore,  pouirue  de  stries  ct  de  sillons  plu:>  ou  moins 
longs,  plus  ou  moin.*  nombreux,  et  tout  cet  ensemble  reproduit  dans 
ses  traits  g^n^raux  les  effets  determines  par  le  passage  des  glaciers;— 
car  il  va  sans  dire  que  si  les  galets  sont  impuissants  &  ^trier  les  galets, 
ils  sont  au  contraire  tres  aptes  k  strier,  k  canneler  et  a  polir  les  roches 
en  place  qui  les  supportent. 

Alais  un  fait  montrera  k  lui  seul  qu'il  y  a  en  jeu  une  cause  essen- 
tiellement  diff^rente  d'un  cas  &  I'autre. 

Rectifiant,  il  y  a  quelques  ann^es  une  route  qui  va  de  Olion  au 
Mont  Caux,  on  attaqua  des  placages  boueux  k  galets  strics  et,  dans 
un  point,  on  mit  &  nu  une  magniSque  surface  calcaire  moutonn^, 
polie  et  stri^,  ofTrant  tons  les  caracteres  glaciaires.  du  moins  aux 
yeux  de  g^lt^ues  trop  pr^venus  pour  voir  sainement  les  faits.  Or, 
on  reconnut  que  cette  surface  ^tait  seiilement  la  partie  superieure 
d'un  4norme  bloc  de  plusieurs  metres  cubes,  noy^  dans  le  placage 
boueux,  et  Ton  voyait  trfe  nettement,  dans  certains  points  de  ses 
surfaces  lat^rales  et  raerae  de  sa  surface  inf^rieure,  quej'ai  pu  ais^ 
ment  d^gager  en  un  point,  la  reproduction  exacte  du  nieme  poli  et 
de  la  m&me  striation.     Cette  pierre  ^tait  done  un  gigantesque  galet 
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cause  d'obstruction  travertineuse,  les  tuyaux  de  conduite  6tablis 
pour  capter  ces  eaux:  j'en  ai  recueilli  des  ^chantillons  trfes  d^mon- 
stratifs.  Aux  Avants  et  entre  cette  station  climat^rique  et  Mon- 
treux,  la  tuffiire  et  d'autres  monticules,  repr^sentent  des  amas  de 
calcaire  concr^tionn^  6nus  par  les  placages.  II  y  en  a  un  sp^cialement 
net  au  lieu  dit  Sex  que  pliau  (la  pierre  qui  pleut)  au-dessus  d'En 
Saumont,  non  loin  de  TAlliaz;  des  feuilles  et  des  coquilles  terrestres 
y  ont  laiss^  des  moulages  parfaits. 

J'ai  pu  assister  v^ritablement  k  la  production  progressive  du  poli 
k  la  surface  des  blocs  calcaires  compris  dans  les  ^boulis,  en  ^tudiant 
successivement  des  escarpement  choisis  de  plus  en  plus  loin  des 
sommets  des  Pr^alpes.  Vers  Sotodoz  (1800  metres),  au  pied  des 
Rochers  de  Naye,  les  fragments  rocheux  dont  il  s'agit  sont  nettement 
anguleux  et  n*ont  rien  pour  attirer  Tattention;  vers  Taltitude  du 
Mont-Caux,  les  ardtes  vives  et  les  parties  anguleuses  sont  d6]k 
devenues  trfe  rares  et  les  blocs  polis  sont  d6']k  trfes  nombreux;  leur 
maximum  se  trouve  depuis  les  Avants  jusqu'^  Blonnay.  Plas  bas, 
la  forme  du  pays  cesse  d*6tre  favorable  au  glissement  indispensable 
k  la  production  qui  qous  occupe  et  Ton  ne  voit  aucun  galet. 

Je  suis  arriv^  k  reproduire  par  Texp^rience  le  ph^nomftne  de  stria- 
tion  souterraine  des  galets  et  des  surfaces  rocheuses  par  un  dispositif 
trfes  simple. 

II  6tait  n^cessaire  de  modifier  les  conditions  naturelles  tout  en  leur 
laissant  leur  caractdre  essentiel,  de  fa^on  k  leur  faire  produire  im 
effet  rapide  et  plus  tangible.  Pour  cela,  deux  choses  s'imposaient: 
1°  recourir  k  une  substance  beaucoup  plus  facile  k  rayer  que  le  cal- 
caire, puisque  les  forces  mises  en  ceuvre  allaient  6tre  incomparablement 
plus  faibles  que  celles  qui  interviennent  dans  les  ph^nomdnes  naturels; 
— 2°  provoquer  dans  le  sous-sol  soumis  k  la  denudation,  des  mouve- 
ments  plus  accent u6s,  afin  de  provoquer  des  r^ultats  plus  rapides. 
[Le  premier  point  a  conduit  a  employer  des  representations  des  galets 
en  pl&tre  moul6,  parfaitement  lisses  et  polis.  Pour  cela  on  remplit 
de  plitre  g&ch^  de  consistance  trds  liquide,  de  petits  ballons  de  verre, 
les  uns  sph6riques  et  les  autres  ellipsoldaux,  c'est-^-dire  du  module 
dit  des  matras  d'essayeur.  Une  fois  le  pl&trc  bien  pris,  on  brise  le 
verre  avec  pr^aution,  k  moins  qu*il  ne  se  brise  de  lui-m6me  par 
dilatation  du  pl&tre,  et  on  enldve  les  fragments  avec  beaucoup  de 
soin  pour  ne  pas  produire  de  rayures. 

Le  second  point  a  conduit  k  adopter  comme  substance  constitutive 
du  sol  artificiel,  daas  la  masse  duquel  la  striation  devra  se  faire,  im 
melange,  k  volumes  ^gaux,  de  sable  quartz  eux  pas  trop  fin  et  de  gros 
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sel  lie  cuisine.  Soumis  k  I'action  de  I'eau,  ce  melange  se  r^uira  k 
la  moiti4  de  bod  volume  et  il  sera  le  si^ge  de  d^placements  iatestina 
favorables  k  I'efTet  d€sir£. 

Le  melange  de  sable  et  de  sel  est  plac£  dans  une  boite  rectangu- 
laire  en  bois,  et  j'u  d'ordiaaire  employ^  10  kilogrammes  de  sel  et 
le  volume  correspondant  de  sable.  Pendant  le  remplissage,  qui  se 
fait  avec  une  pelle,  on  place  successivement  dans  le  melange  pul- 
veriK^,  lea  boulea  de  plfitre,  de  faQon  k  ne  point  les  frotter  et  par 
congruent  &  ne  point  rayer  leur  surface.  Quand  la  calsse  est  bien 
pleinc,  on  depose  sur  le  melange  une  planchette  qu'on  surcharge  d'un 
poids  de  20  k  30  kilogrammes.  II  n'y  a  plus  qu'A  falre  arriver  au 
contact  de  la  substance,  un  filet  d'eau  qui  peut  venir  soit  d'en  haut, 
Hoit  d'en  baa,  soit  lat^ralement,  pour  avoir  des  effets  trfe  varifo  de 
tasscmcnta,  avcc  glissements  en  sens  divers.  Aprfe  la  dissolution 
totalc  du  sel,  on  arrfite  I'exp^rience,  .on  lais,se  ijgoutter,  on  ouvre  la 
boite,  en  empSchant  tout  d^placement  de  son  contenu  et,  avec  les 
precautions  les  plus  minutieuses,  on  extrait  les  boules  qui  sont 
lavdes  avec  un  jot  d'eau  et  mises  k  s<^cber. 

On  obsor%'e  alors  il  leur  surface  des  paquets  de  stries  qui  ont  avec 
cellos  des  galets  ealcairos  des  placages  boueux,  les  analogies  les  plus 
frappantes  et  les  plus  instructive?. 

C'est  ainsi  que  les  stries  sont  dirig^s  indiff^reinment  dans  tous  les 
Bens  et  le  mdme  sph^roide  peut  en  presenter  en  plusicurs  directions, 
Aprds  une  seule  experience,  elles  sont  peu  nonilireuses,  mais  on  les 
multiplie  ais^nient  en  reincttant  successivement  les  memes  boules 
de  pl&tre  dans  Tappareil. 

On  peut  axissi  y  placer  une  dalle  plane  en  platre  convenablement 
inclineo  et  obtonue  par  niuulage  dans  une  cuvette  de  porcelaine. 
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Zemble  et  identiques  k  ceux  qui  viennent  du  pays  de  Vaud.  Us  ont 
^t^  recueillis  dans  la  moraine  du  glacier  Jacques  Costier,  yaXL6e  de  la 
Christovaia,  ainsi  que  dans  une  ancienne  moraine  du  cap  Stolbovos. 

Thomson^  d^rit  ime  '^ moraine"  avec  galets  stri^  oil  la  pluie 
determine  la  production  de  chemin^  des  f^  {gigantic  miishroams). 
''The  morain  is  full  of  great  polished  subangular  blocks  in  a  matrix 
of  finer  material."  On  se  croitait  en  presence  des  placages  boueux 
des  Pr^pes  vaudoises.  II  faudra,  quelque  jour,  refaire  toutes  les 
cartes  de  ces  demidres  regions  pour  supprimer  la  qualification  de 
glaciaire  donn^  k  cette  formation. 

Des  faits  compl^tement  concordants  avec  ceux  que  j'ai  d^crits  ont 
6t^  signal6s  par  le  gtologue  anglais  Bonney.*^  En  en  r^umant  sea 
r&ultats*^  M.  Marcellin  Boule  a  bien  voulu  ajouter:  "On  ne  peut 
reprocher  k  M.  Bonney  que  d'avoir  oubli^  de,  citer  les  travaux 
importants  de  M.  Stanislas  Meunier  sur  le  m£me  sujet.  Depuis 
longtemps,  en  effet,  le  savant  professeur  du  Museum  a  montr^  qu'on 
prenait  souvent  dans  les  Alpes  pour  des  moraines  des  accumulations 
de  blocs  et  de  boues  dont  Torigine  est  pr^cis^ment  celle  qu'indique 
le  gtologue  anglais.  M.  Stanislas  Meunier  va  m^me  plus  loin.  II  a 
montr^  par  de  curieuses  experiences  de  laboratoire  que  les  cailloux 
strips  eux-m£mes  peuvent  se  trouver  dans  les  pseudo-moraines.  Je 
suis  heureux  de  rappeler  ici  les  titres  de  priority  de  M.  Stanislas 
Meunier  au  sujet  d'une  question  qui  est  pour  nous  de  la  plus  haute 
importance." 

L'interpr^tation  des  galets  strips  que  je  viens  de  d^velopper,  et 
qui  me  parait  devoir  6tre  d^finitivement  adoptee,  conduira  comme 
premiere  consequence,  k  modifier  sensiblement  la  carte  g^ologique 
d'un  tr^s  grand  nombre  de  regions.  Le  signe  adopts  pour  designer 
les  formations  glaciaires  devra  y  ^tre  remplac^  par  celui  qu'il  faudra 
choisir  pour  les  iboulis  a  galets  striis,  Le  long  de  la  plupart  des 
chatnes  montagneuses  et  surtout  des  chatnes  calcaires,  il  faudra  lui 
rfeerver  une  zone  assez  large,  aussi  bien  dans  les  Pyrenees  et  dans  les 
Alpes,  que  daas  une  grande  partie  du  Jura  et  dans  les  pays  analogues. 

Cette  seule  modification  sera  eioquente  pour  montrer  Tillusion 
qui  a  conduit  k  .supposer  une  ou  plusieurs  p^riodes  glaciaires,  en 
m^me  temps  que  pour  faire  admettre  dans  la  s^rie  des  conditiones 
e<iificatrices  de  formations  notables  de  tous  les  temps,  la  denudation 
intemperique  qui,  dans  les  montagnes,  accumule  les  eboulis  sur  les 
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Burtacra  ('onvcnablctnont  mclin6es.  On  est,  en  effet,  tr^  surpris 
&  imnnii^ro  viic  que  iv  ph^noin^no  des  ^boulis,  si  pr^ominaQt  dans 
toil  inontimiU's  mtuiuiM>8,  i\  I'^Jpoquc  actuelle,  aux  actions  m^t^rolo- 
l^qucii,  cH^niblv  n'avoir  pas  exists  tlana  les  p^riodes  ant^rieures.  La 
ropn^sciitntion  il  lnquollo  on  arrivera  n^essairement  tunsi  contri- 
buora  il  fuirv  rt>s»>inl>ler,  d'autant  plus  tes  unes  avec  lea  autres,  les 
6]KMiU(>ti  sui'('t>saivps  do  Involution  tem'stre,  en  inline  temps  qu'elle 
fern  (lUiuirattrp  la  singularity  dt^  temps  glaciaires  contrastant  si 
^traiip'nii'nt  av(>e  la  parfiute  cuntiiuiittS  qui  r^ne  sans  partage  dans 
toua  li\s  Atitn>s  cliapitres  de  la  0«Sol<^e. 
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H0TE8  OH  THE  SSXSLIBJB  OF  THE  WEST  COAST  OF  AKESICA,  IHCLUDIHO 

SOKE  BTEW  SPECIES. 

BY  WILUAM   H.   DALL. 

In  revising  the  Pacific  Coast  species  in  the  National  Collection, 
considerable  confusion  was  found,  due  in  part  to  the  habit  of  Dr. 
Carpenter  (who  originally  named  the  collection)  of  trusting  to  the 
specimens  in  the  collection  of  Professor  C.  B.  Adams  rather  than  to 
the  diagnoses  of  that  careful  author.  The  specimens  in  that  collec- 
tion, due  to  several  causes  (especially  the  fact  that  they  were  kept 
loose  in  trays  and  not  numbered),  have  in  some  cases  since  Professor 
Adams'  death  become  transposed  or  mixed,  so  that,  without  careful 
reference  to  the  text,  errors  of  identification  were  likely  to  occur. 

Furthermore,  the  collection  of  the  National  Museum  since  Car- 
penter's time  has  been  greatly  enlarged,  and  the  better  and  more 
numerous  specimens  from  a  much  wider  geographical  range  afford 
an  opportunity  for  study  not  available  to  Dr.  Carpenter. 

Semelt  dMiia  Connd.  1837. 

San  Pedro  to  San  Diego,  California.     (Coll.  U.  S.  N.  Mus.) 
This  species  Is  also  reported  from  Mazatlan  and  Tagus  Cove, 
Galapagos  Islands,  but  I  am  not  able  to  confirm  these  localities. 

8«m«lt  tolida  Grmy.  1828. 

Peru  and  Chile.     (Coll.  U.  S.  N.  Mus.) 

This  is  also  doubtfully  reported  from  the  Galapagos  Islands.  It 
is  the  crocea  of  Gould,  1850,  and  the  orbicularis  of  Hup^,  1854. 

8«m«lt  oorrvpita  Sowerby.  1832. 

Not  of  C.  B.  Adams,  1852;  and  probably  the  calif omica  of  A. 
Adams,  1853. 

Magdalena  Bay,  Lower  California,  to  Iquique,  Peru.  (Coll. 
U.  S.  N.  Mus.) 

It  is  possibly  only  a  variety  of  the  preceding  or  the  following  species. 

8«lll«l«  flATMMBl  Gould.  1851. 

Cape  St.  Lucas  to  Callao,  Peru.     (Coll.  U.  S.  N.  Mus.) 
This  is  the  proxima  of  C.  B.  Adams,  1852,  and  the  fiavicans  of 
Carpenter  (1857,  lapsus)  as  of  Gould. 

Bemele  itriOM  C.  B.  AdanM.  1852. 

Not  of  Carpenter,  1857. 

Catalina  Island,  California,  to  Panama.     (Coll.  U.  S.  N.  Mus.) 
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This  is  one  of  the  species  which  was  confused  with  the  following 
shell  by  Dr.  Carpenter. 
Samala  ipkriUiiiMU  ".  ip. 

Panama,  18  fathoms.     (Coll.  U.  S.  N.  Mua.,  No.  96,269.) 

Chile,  Hup4. 

This  was  confused  by  Hup4  with  S.  variegata  Lam.,  1818,  which 
it  much  resembles,  but  is  ea^ly  discriminated  from  the  Atlantic 
species  by  the  much  sparser  oblique  grooving.  The  best  specimen 
in  the  National  Collection  is  15  by  10  mm.,  with  the  vertical  from 
the  beaks  6.5  mm.  behind  the  anterior  end;  but  the  shell  gcows  much 
larger. 

■nimI*  blooloT  C.  6.  Aduna,  1S52. 

Gulf  of  California  to  Panama.     (Coll.  U.  S.  N.  Mus.) 

A  thin  orbicular  species  with  distinctive  purple  suffusion  on  a 
white  ground, 
ttinsls  rnpleolk  n.  ip. 

This  is  Semele  rupium  of  California  authors  following  Carpenter; 
not  of  Sowerby,  1832. 

Santa  Cruz,  California,  to  the  Gulf  of  California.  (Coll.  U.  S.  N. 
Mus.) 

The  Galapagos  species,  for  which  this  has  been  mbtaken,  when 
not  distorted  by  its  nestling  habit,  has  a  conspicuous  furrow  radiating 
from  the  beak  and  rostrating  the  posterior  end,  and  the  form  of  the 
pallia)  sinus  is  different  from  that  of  the  North  American  form. 
The  former  character  is  absent  in  the  latter  shell,  but  they  are 
otherwise  much  alike. 
Samsl*  rabropiaU  D>ii.  iS7i. 
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S«m«lt  rtfttlaiis  n.  sp 

Gulf  of  California,  off  La  Paz,  in  10  to  30  fathoms.  (Coll.  U.  S.  N. 
Mus.,  No.  76,433.) 

This  is  a  thin,  delicate,  usually  pure  white  species  of  elliptical 
outline,  sculptured  with  low,  obtuse,  concentric  lamellse,  regularly 
disposed,  with  fine  concentric  lineation  between  them  and  no  trace 
of  radial  striation.  The  beaks  are  nearly  central  and  the  pallial 
sinus  is  high,  short,  sul^circular,  and  hardly  extends  behind  the 
vertical  of  the  beaks.  Some  specimens  have  a  faint  orange  flush 
internally.  The  most  perfect  specimen  measures  22  mm.  long, 
17  mm.  high,  and  6  mm.  in  diameter.  The  umbo  is  about  12  mm. 
behind  the  anterior  end.  Fragments' show  that  the  shell  grows  at 
least  one  half  larger. 

fl«iiieU  paeiflea  n.  sp. 

Catalina  Island,  California,  to  Acapulco,  Mexico,  in  9  to  21  fathoms. 
(Coll.  U.  S.  N.  Mus.,  No.  211,728.) 

This  is  the  shell  usually  referred  to  S.  cancellata  Sowerby,  1830 
(S.  bellastriata  Conrad^  1837),  but  which  differs  from  that  Atlantic 
species  in  its  smaller  limule,  shorter  and  weaker  right  lateral  tooth, 
and  sharper  and  more  delicate  concentric  sculpture.  It  is  a  rare 
form  and  doubtless  the  two  descend  from  the  same  Oligocene  ances- 
tors. 

fl«lliele  inoongrna  Carpenter.  1863. 

Monterey,  California,  to  the  Coronado  Islands,  Lower  California. 
(Coll.  U.  S.  N.  Mus.) 

This  Is  a  well-<lefine<l  species,  and  the  Pliocene  shell  named  S. 
pulchra  var.  montereyi  by  Arnold,  1903,  should  l>e  referred  to  it 
rather  than  to  pulchra  as  a  variety. 

flemele  pnlohra  Sowcrtiy.  1832. 

Monterey,  California,  to  Ecuador.     (Coll.  U.  S.  N.  Mas.) 

Bemelt  Tennita  A.  AdAmn.  i8o3. 

Acapulco,  Mexico,  to  \V(»st  Colombia,  South  America.  (Coll. 
U.  S.  N.  Mus.) 

The  .S.  rubrolineata  Conrad  1837,  San  Diego,  California,  has  not 
been  definit^^ly  recognized  since  it  was  originally  described,  and  the 
t\Tx»  is  said  to  be  lost. 

It  has  l)een,  by  a  lapsus,  referred  to  by  Dr.  Carpenter  as  »S.  rubro- 
iincUty  and  was  surmLs<»d  by  him  to  \ye  a  variety  of  *S.  pulchra,  but 
the  two  have  no  res<»mblance  to  each  other,  judging  by  Conrad*s 
figure.    There  does  not  s(»eni  to  l)e  any  good  ground  for  doubting 
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liie  CUitWimi  onipn  of  S.  simplex  Adams  and  Reeve,  184S,  to  which 
H.  rulrroUjieiUa  hjw  aluo  Ijoen  tentatively  referred. 
Abn  pMiSoa  n.  'p. 

(JuayiriaN,  Mexico.     (Coll.  U.  S.  N.  Mus.,  No.  23,700.) 

Kliell  Hiiiall,  thin,  white,  finely  concentrically  sculptured,  giving 
the  Hurfa*;*'  a  Hilky  look;  the  concentric  lines  slightly  prominent  on 
lh«  (ioPMal  part  of  the  ijonterior  end;  beaks  not  prominent,  slightly 
anterior,  outline  elongate,  attenuated  and  pointed  behind,  rounded 
ill  fniiit;  witli  only  faint  traees  of  microscopic  radial  striEe  or  none; 
liingi-  normal,  rlKht  cardinal  tooth  bifid,  anterior  right  lateral  stout, 
very  nliort,  |K)sterior  f(!ebl<s  lonpT;  left  valve  with  a  bifid  cardinal 
and  no  laU-rals;  pallial  mnus  obscure.  Length  9,  height  5.5,  diameter 
11.0  mm. 

'rhirt  ift  the  firnt  H|i(!ci(M  {)f  the  genus  reported  from  the  Pacific 
CoiiHt.     It  was  collected  by  Dr.  Edward  Palmer. 
Abra  tapoeuik  ■■.  "i). 

( )fT  ('(i|>e  Te|KM^a,  Lower  ( California,  in  14  fathoms,  (U.  S.  N.  Mus., 
No,  108,552.) 

Shell  Hiuall,  white,  niuivalve,  anterior  end  loiter;  surface  with 
a  dull  silky  lustre  due  to  extremely  minute  concentric  striation; 
iM'aks  rather  jiroiuint'nt ;  dorsal  mar^^ns  descending,  anterior  end 
roundtnl  evenly  into  a  gently  arcuate  base,  posterior  end  narrower, 
blunt,  hardly  truncate,  slightly  bent  to  the  right  as  in  a  Macoma; 
right  vtdve  with  a  conspicuous  resilifer,  a  very  small  cardinal  tooth 
and  the  laterals  obsolet-e;  left  valve  with  the  cardinal  hardly  per- 
ceptible and  no  lateral  laminie;  pallial  sinus  large,  5,6  mm.  deep, 
rounded  in  front.  Length  8,  height  6,  diameter  3,5  ram.,  the 
beaks  behind  the  anterior  end  5  nmi. 
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H0TE8  OH  THE  WATER  SHAKE  HATBIX  COMPBESSICAUDA. 
BY   T.    BARBOUR   AND   G.    K.   NOBLE. 

Natrix  compressicavda^  and  its  four  hitherto  described  subspecies  are 
confined  wholly  to  Florida,  where  they  inhabit  the  brackish  lagoons 
and  estuaries  of  the  sea.  Since  specimens  of  this  water  snake  are  rare 
in  collections,  the  syst<»matic  relationships  of  the  several  forms  have 
not  been  thoroughly  determined  and  any  data  on  this  subject  should 
l)e  of  interest.  Having  examined  some  fifteen  adults  and  a  brood 
of  fifteen  young  from  the  collection  of  the  Museum  of  Comparative 
Zoolog>',  we  have  found  a  remarkable  variability  in  individuals 
from  the  same  locality,  while  those  from  different  localities  have  not 
shown  any  peculiar  characters  correlated  with  their  distribution. 
The  young  from  one  brood  are  dichromatic  and  show  many  of  the 
same  variations  as  the  a<lults,  and  seem  to  make  it  certain  that 
there  Is  but  a  single  variable  fonn  to  be  recognized. 

Mr.  A.  G.  Reynolds,  of  Gulf  port,  Fla.,  who  has  collected  a  large 
proportion  of  the  kno^nfi  specimens  of  Natrix  compressicaudaf  is 
familiar  with  this  variability  of  color  in  fresh  specimens.  In  a  letter 
of  Septemlx?r  23,  1914,  he  writes: 

"  I  have  never  found  it  anywhere  except  in  brackish  or  salt  water. 
Its  local  name  is  the  *  salt-water  moccasin.'  The  fishermen  occa- 
sionally find  it  plentiful  among  the  keys,  but  they  never  get  me  any 
specimens,  although  I  offer  a  good  price  for  them.  It  seems  to  be 
more  or  less  plentiful  at  Key  West.  Here  we  get  a  straw-colored 
variety,  also  a  variety  with  one  row  of  spots  beneath,  and  a  variety 
with  three  rows  of  spot^  l)eneath.'* 

With  the  exception  of  one  specimen,  the  entire  series  in  our  col- 
lection was  taken  by  Mr.  A.  G.  Ile>Tiolds.  All  but  one  of  these 
have  lK»en  taken  within  the  last  few  years  and  come  from  different 
parts  of  the  region  of  Tampa  Bay  and  Key  West.  One  of  the 
Tampa  Bay  specimeas,  kindly  loaned  for  examination  by  the  Academy 
of  Natural  Sciences  of  Philadelphia,  comes  from  Tarpx)n  Springs 
and  was  collected  by  S.  X.  Rhodes,  in  1896.  The  others  from  this 
region  were  taken  at  St.  Petersburg  by  Mr.  Reynolds. 


>  Kennicott,  Proc.  Acad.  Nat.  Sci.  Phila.,  1860,  p.  335. 
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Of  the  Key  West  specimeos  there  is  one  (M.  C.  Z.  2,444)  worthy 
of  special  note.     Cope*  says  in  speaking  of  N.  c.  compsolcema: 

"The  only  known  specimen  of  this  subspecies  was  found  at  Key 
West,-  Florida,  and  is  preserved  in  the  Museum  of  Comparative 
Zoology,  Cambridge,  Mass." 

The  specimen  to  which  Cope  refers  cannot  now  be  found  in  the 
museum.  The  only  example  which  might  be  mistaken  for  it  is 
No.  2,444.  But  this  specimen  came  with  another  (M.  C.  Z.  2,446) 
of  the  same  species,  which  also  seems  to  have  disappeared.  Both 
were  said  to  have  been  collected  in  the  Florida  Keys  and  probably 
at  Key  West  by  L.  F.  de  Pourtales.  They  were  given  by  him  to  the 
museum  and  were  entered  in  the  register  by  S.  Carman  in  1874. 

That  No.  2,444  cannot  possibly  have  served  Cope  as  the  type  of 
his  JV.  c.  compsoUema  is  shown  by  several  noteworthy  discrepancies. 
The  \&A  and  body  lengths  of  the  specimen  (No.  2,444)  are  each  some 
hundred  millimeters  longer  than  was  Cope's  type,  and  the  dorsal 
rows  are  21  as  against  the  19  given  by  Cope.  Furthermore,  the 
head  shield  characters  of  the  two  specimens  are  not  the  same. 

Cope's  type  was  probably  not  returned  by  him  to  the  museum, 
and  wide  inquiry  elsewhere  ha**  failed  to  locate  it.     Unfortunately, 
this  is  not  the  only  specimen  which  suffered  this  fate. 
The  Desckibed  Forms. 

Cope'  suin,s  up  the  characters  of  the  several  race^  in  respect  to 
color  as  follows; 

"jV.  c.  cornpressicaitda  (Kennicott):  numerous  dark  cross  bands, 
which  arc  resolved  into  three  rows  of  spots  just  anterior  to  the  tail, 
and  four  longitudinal  stripes  on  the  neck. 
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The  body  scale  counts  as  given  by  Cope  are: 
iV.  c.  compres9icat4da ^ ^ » — 21  ^^ 

131 
N.  c.  tamiata ^ 21  ^r-- 

137 
.V.  c.  vxdkeri - ^ "^^rW 

JV.  c.  obscura 21  (?) 

.V.  c.  compsolcema ^^87 

The  head  shield  characters  of  N.  c,  tamiata  and  N.  c.  waUceri  are 
not  treated  very  fully  by  Cope  or  Yarrow,  while  for  iV.  c.  obscura  no 
scutation  is  given  at  all.  Because  the  data  given  by  Cope  are 
incomplete,  only  the  following  can  be  expressed: 

Labials. 

.V.  c.  compreasicauda 8+10 

.V.  c.  UBTiiata 8+10 

AT.  c.  walkeri 8+10 

.V.  c.  obscura 

.V.  c.  compsolcema 8+  9 

Again,  the  length  of  the  tail  in  percentage  to  total  length  taken 
from  Cope  would  be: 

.V.  c.  compressicauda 28.8% 

:V.  c.  UBTiiata 25.9% 

S.  c,  walkeri ? 

S,  c.  obscura ? 

S,  c.  compsokcma , 21.5% 

Lastly,  a  glance  shows  that  the  type  locality  of  these  "races'*  are 
all  in  the  same  faunal  area.  Two  of  the  races  came  originally  from 
Tampa  Bay  and  two  from  Key  West,  while  the  remaining  one  was 
from  the  opposite  side  of  Florida,  taken  at  Volusia. 

The  Adult  Specimens. 

Trj'ing  to 'classify  the  fifteen  adults  under  the  five  descril)ed  races, 
we  find  that  none  conform  in  ever>'  detail  to  any  one  race,  but  that 
each  one  presents  some  of  the  characters  from  more  than  one  **sul>- 
species."  Eight  of  these  adults  are  from  Tampa  Bay,  the  other 
seven  from  Key  West. 

The  coloration  of  the  adults  shows  a  gradual  change  dorsally  from 
the  dark  brown  to  the  light  straw-colored  phases  and  from  the  wide 


Pre-  and 

postoculars. 

Temporals. 

1+3 

1+3 

1+3 

1+3 

1+3 

1+3 

Not  given. 

1+3 

• 
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to  the  narrow-banded  conditions;  ventrally  from  the  two-Uned  form 
to  one  with  a  single  row  of  spots  anteriorly.  The  longitudinal 
stripes  on  the  neck  and  the  oblique  body  stripes  typical  of  N.  c. 
compressicaiida  are  well  defined  on  two  specimens  before  us  from 
St.  Petersburg,  There  is  another  specimen  from  the  same  region 
which  approaches  A',  c.  walkeri  in  characteristic  ground  tone  and 
markings,  but  the  dorsal  surface  is  darker  and  there  is  a  vestige  of 
the  nock  stripes  found  in  .V.  c.  compressicauda  an<l  A',  c.  tceniaia. 
One  Key  West  specimen  follows  the  description  of  -V.  c.  compsolcema 
almost  exactly,  while  four  others  from  Key  West  form  distinct  steps 
toward  the  typical  walkeri  pattern  and  coloration.  Eliminating 
the  three  specimens  from  St.  Petersburg,  Tampa  Bay,  and  the  one 
from  Key  West  which  have  a  uniform  straw-color  and  leaving  out 
the  one  specimen  from  Key  West  that  approaches  A'^.  c.  obsaira  and 
which  may  be  consideretl  as  melanistic,  we  have  ten  specimens 
remaining  which  seem  to  show  a  gradual  change  in  pattern  and  color 
from  7^.  c.  compressicauda,  through  A',  c.  tcEniala,  N.  c,  compsol<Ema, 
to  N.  c.  walkeri.  Throughout  this  series  no  one  character  is  dis- 
tinctive enough  to  separate  a  race,  although  the  Key  West  specimens 
all  show  a  darker  ventral  surface.  The  straw-colored  form  is  unifonu 
and  therefore  has  no  distinguishing  color  characters,  but  the  sooty 
variety  approaching  A',  c,  obscura  seems  to  be  a  melanistic  form  of 
N.  c.  compsoltEtna,  since  its  spots  and  faint  bars  have  that  arrangement. 
The  scale  rows  of  the  adult  specimens  present  as  pronounced  a 
variation:  there  is  no  correlation  between  the  color  patterns  and 
the  number  of  scales  and  the  counts  given  by  Cope  cannot  Ije  taken 
as  differential  characters  of  separate  races.  Two  of  the  specimens 
before  us  have  twenty-three  dorsal  rows,  yet  one  has  a  color  pattern 
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It  is  noteworthy  that  the  sooty  specimen  like  iV.  c.  obscura  in 

134 
color  has  a  very  high  scale  count,  it  being  21  ^^  ,   but   since   several 

other  counts  are  nearly  as  large  no  significance  can  be  placed  on  this. 
As  only  two  of  the  fifteen  specimens  are  females,  and  since  these 
have  average  body  scale  counts,  no  sex  differentiation  is  shown. 

In  the  relative  length  of  the  body  and  tail  the  adult  specimens 
var>'  greatly  from  the  described  forms.  For  example,  the  one 
specimen  which  follows  so  closely  the  description  of  the  color  of 
.V.  c,  compsoUemay  and  which  also  came  from  Key  West,  has  for  its 
body-tail  proportions  27.1%;  Cope,  on  the  other  hand,  gives  meas- 
urements of  21.5%.  The  Tampa  Bay  specimens  check  up  lower  in 
average  than  the  Key  West  ones.  The  range  for  the  former  being 
22.6%-25.4%,  average  24.1%,  while  the  latter  is  24.8-28.2%,  average 
26.1%.  Since  there  is  an  overlapping  of  the  high  numbers  of  the 
former  and  the  low  ones  of  the  latter  and  since  the  range  of  the 
whole  series  Is  not  very  great,  races  cannot  be  separated. 

In  the  same  way,  the  head  scutation  of  the  adults  show  great 
variation.  For  example,  two  of  the  male  specimens  from  Key  West 
(A  and  B)  have  a  color  pattern  very  similar  to  iV.  c.  walkeriy  their 
dorsal  rows  are  both  twenty-one,  yet  they  differ  considerably  as 
shown  below.  Another  specimen  (C)  from  St.  Petersburg  is  very 
similar  to  .V.  c.  compressicauda  in  color  pattern,  it  has  twenty-three 
dorsal  rows,  yet  its  head  characters  are  like  those  of  (B). 

Key  West.  St.  Petersburg. 

A       '      B  C 

Labials ^+^^  »+»  8+» 


10+10        9+10  10+10 

ru  1  2+2  2+2  2+2 

^^^  1+1  1+2  1  +  1 

T^^^^'"^'  1+3  1+3  1+3 

Moreover,  as  a  whole  this  variability  is  very  great,  the  ranges  for 
individuals  of  the  respective  localities  l:)eing: 


Labials 


Oculars- 


Temporals. 
3 


Tampa  Bay.  Key  West. 

8+8^  _      9+9 

10+10       u+ii 

2+2  _   3+3 
1  +  1      2+1 

1+3  _   2+3 
1+3      2+3 


8+8 

9+9 

O+IO 

ll  +  U 

1+2 

3+2 

1+1 

3+3 

1+2 

1+4 

1+2 

1+3 
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\\\  htttftl  1»»  U\»  B«((tr*nhi*'»l  *lislrU»utiw»  of  these  "tonns,"  we 
t(MVV  fttn^4(i,v  ittH4\4)  ttf  (Wtr  lituitaHl  nwf^.  Although  the  museum 
Im*  h  w^'h's  lth«»  'IVh*!**  (U,v  wwi  K»>y  Wwst.  no  topotype  of  .V.  e. 
ft»HMM  Vx  Ml  U*«*l  X»'VvJrth«4'i«i.  !«.ww  of  the  ^aeciiiKiis  before  qs 
h\**«  l'*»v(v»  m,\  )W\\l  Kf\  Wwt  show  ttK«?t  of  the  tfianctcis  of  tlus 

t V>  \  »«'\«tvthl,\  m  ^^>Ky^  v^Kftnistms  W'  the  aihihs  finkk  cofnianoB 
tu  A  Wwst  v4'  Kn^>-«  vvMiyt  ^v^'nk  t>\^*u  a  si^vunen  sim2ar  to  tbe 

iWv  xUvlUito*^  v^-^A'iBAM V .  stiK-  scvttp^  t>»c  u  woticvr.  b«ii^c  i^e  Ae- 

^K-    ><).V4>.  <*-tivO  ^IfV  ->Wa  it.  Vltf  AUKT  JbUVTiilUk^N 

''I   .vit>tv'<M*ii«  'xht  ■^U'usuwtt  tt  i:iv  I'Tuiuc  ^^tfur  'ioaAfs^   m.  -XtB 
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Regarding  the  relative  length  of  body  and  tiul,  we  would  expect 
the  proportion  to  run  rather  low  since  the  brood  comes  from  Tampa 
Bay.  But  this  is  not  the  case.  The  range  is  25.5%'27.8%,  average 
27.1%. 

From  this  it  may  be  seen  that  but  one  race  of  Natrix  compreasi" 
Cauda  can  be  recognized. 


i'Ikm:kki>iniim  ok  TliK  academy  of 


UK  UIEMTAIII  VniOLM  FOUITD  »  THE  IWTIBVJaWI  01  Aim. 

IIV   AIIKI.K   M.   KIKM)K. 

DiiritiK  ill!"  .Vi'itrn  \WH\  to  11H)7,  I  ilciiiiiiMlratod  by  eXl>eriment8, 
iliilv  ni'l   rni'lli  ill  jiriiil,  tlmt  the  anU'iitm-  uf  the  ant  are  a  ptur  of 

■  iirtii ml  •!■",  riTltiiii  MfKiiH'titN  ImviiiK  cttch  a  special  function. 

'I'lii'  iihlii  III  iii.v  roi'iiiii'tiiii'M  wen-  Niil)jfct  to  olwervation  by  day  and 
bv  iilnbl.,  nil  t.ln>  yi'iir  roiiiiii.  Tlic  rxiJcriiiH'iitt"  wore  unhurried, 
t'i'iv  tiiiiin-i'iiiiK,  iiii'l  with  mlctiunt^'  iniitiTiiil  for  every  »?ries.  No 
mil  Hint  ImhI  ihH.  itiiiiiiri'Hlly  rci-ovcral  normal  health  after  the 
rc<iuir(<tl  surgical  operation  was 
ciiKHtitil  in  the  somce  demanded 
by  1111  t'X|H'ritnont,  (See  b,  p^e 
!-.■>.  niid  I.  (Wfte  215,1' 

1  found  thnt  the  habitual  activi- 
t)i>s  t)[  the  antii  are  guided  mainly 


,!■ '.. 
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the  abode  of  her  enemies  until  her  life  pays  the  penalty  of  her  uncon- 
scious temerity.  This  sub-nose  appears  to  discern  many  odors, 
diffused  in  the  air.     (See  c,  page  539.) 

(2)  It  is  well  known  that  ants  of  the  same  species  abide  in  different 
colonies  or  communities  so  hostile  to  one  another  that  an  encounter 
between  members  of  different  colonies  results  in  a  battle,  often 
prolonged  until  one  or  the  other  is  exterminated.  The  undeveloped 
young  of  one  colony  are  sometimes  stolen  and  reared  by  the  adults 
of  another  colony  of  the  same  species,  but  the  adults  of  different 
colonies  ordinarily  maintain  a  mutual  repugnance  that  is  invincible, 
no  matter  how  long  an  artificially  enforced  companionship  may 
exist.  The  colony  odor,  depending  on  age,  is  discerned  through 
the  penultimate  segment  of  the  antenna.  When  this  segment  is 
eliminated,  ants  of  different  colonies  of  the  same  species  live  and 
work  together  in  complete  accord.  They  are  then  unaware  of  the 
objectionable  odor  of  their  comrades,  as  they  no  longer  perceive 
what  the  normal  ant  discerns.  The  colony  odor  is  discerned  through 
contact  of  the  antenna  with  the  body  of  the  ant  subject  to  examina- 
tion. This  eleventh  segment  is,  or  contains,  an  organ  of  chemical 
sensij  which  might  l^e  called  olfactory  or  gustatory.  (See  6,  page 
449;  c,  page  531;  d,  page  609;  /,  page  1.) 

(3)  When  an  ant  goes  out  from  her  dwelling,  she  lays  down  from 
her  feet  an  odorous  substance  whereby  she  is  guided  on  her  return 
journey.  She  discerns  her  own  scent  through  the  antepenultimate 
segment  of  the  antenna,  and  through  the  air.  When  this  tenth 
segment  is  eliminated  she  Ls  no  longer  able  to  retrace  her  steps  and 
is  completely  bewildered.  She  is  as  incapable  as  is  a  dog  in  pursuit 
of  a  master  who  has  waded.  (See  c,  page  522.)  But  in  her  case 
the  track  remains,  while  power  to  pick  up  the  scent  has  been  de- 
stroyed in  the  pursuer. 

(4)  The  next  two  segments  of  the  funicle,  the  eighth  and  ninth 
counted  from  the  proximal  end  of  the  antenna  of  Stenamma  fulvum 
piceum,  discern  the  o<lor  of  the  queen  and  of  the  undeveloped  young 
ordinarily  her  progeny.  When  these  segments  are  eliminated,  the 
worker  ant,  that  in  her  normal  condition  evinced  extreme  devotion 
to  the  welfare  of  the  inactive  young  and  to  the  queen-mother,  becomes 
wholly  indifferent  to  all  or  any  of  those  whom  she  has  heretofore 
served.  There  are  indications  that  the  inactive  young,  as  well  as 
the  (jueen,  have  a  progressive  odor,  appreciable  to  the  workers  both 
by  contact  and  in  the  air,  and  that  the  odor  is  a  distinctive  one, 
alluring  to  the  workers.     (See  c,  page  542;  fc,  page  229.) 
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(5)  The  next  two  segnients,  the  sixth  and  seventh  from  the  proxi- 
mal end  of  the  antenna,  discern  the  odor  of  ants  of  alien  species, 
always  regarded  and  treated  as  enemies  unless  acquaintance  has 
been  made  in  the  earliest  days  of  the  individual  ant's  existence. 
Prolonged  warfare  and  terrible  slaughter  often  occur  between  ant 
colonies  of  different  species.  But  if  the  sixth  and  seventh  segments 
of  the  antenose  be  eliminated,  ante  of  different  species  or  even  of 
different  sub-families  will  live  together  amicably  and  will  regurgitate 
food  to  one  another.  I  have  had  representatives  of  so  many  as 
five  different  genera  living  in  close  fellowship  in  the  same  neat. 
The  specific  odor  b  discerned  by  contact,  the  antenna  being  applied 
to  some  part  of  the  body  of  the  ant  encountered.  {See  h,  page  321; 
ib,  page  220.) 

The  two  antennse  of  the  ant  are  identical  in  function,  either  one 
serving  the  purposes  of  both.  Among  the  three  or  four  thousand 
species  of  known  ants  the  number  of  segments  in  the  antennse  varies 
from  four  to  thirteen.  In  my  work  of  ascertaining  the  function  of 
the  antennal  segments,  I  used  mainly  Stenamma  fidviim  piceum,  a 
Myrmicine  ant,  having  twelve  segments  in  the  antenme.  It  is  not 
improbable  that  further  investigation,  equally  painstaking,  would 
reveal  olfactory  functions  in  other  segments  than  those  tested  by 
me.  It  is  certain,  however,  that  segments  proxunal  to  the  sixth 
do  not  discern  the  odors  appreciated  by  the  seven  at  the  distal  end. 

Since  the  ants  have  given  evidence  that  they  l>ear  in  their  bodies 

.  several  different  odors,  they  must  have  glands  producing  unlike 

odors.     The  nest  aura  requires  no  separate  apparatus,  Ijecause  its 

creation  is  effected  by  the  combined  odors  of  the  inhabitant*  of  the 

nest.    The  colony  odor,  inherited  from  the  queen  and  changing  with 
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ant  has  been  long  continued,  highly  skilled  and  very  prolific,  shows 
these  organs  as  a  pit  communicating  with  the  external  air  by  means 
of  a  pore.  They  have  been  variously  named.  I  suggest  to  myrme- 
cologists  the  possibility  that  these  vesicles  found  in  groups  or  scattered 
over  the  body  and  limbs  of  the  ant  may  be  the  producers  of  the 
odors  borne  by  the  insect,  and  I  urge  research  among  ForeFs  "  inverted 
flasks,''  the  ^'pits  and  pegs,"  the  ''plates  and  pores,''  and  all 
papillffi  on  the  ant. 

Dr.  N.  E.  Mclndoo,  of  the  Bureau  of  Entomology  at  Washington, 
D.  C,  has  issued  two  papers,  one  in  April,  1914,  The  Olfactory  Sense 
of  the  Honey  Bee,  and  one  in  November,  1914,  The  Olfactory  Sense  of 
Insects,     I  venture  a  few  brief  comments  thereupon. 

Dr.  Mclndoo  quotes  Dr.  W.  M.  Wheeler's  objection  to  my  dis- 
covery that  "the  olfactory  organs  of  an  animal  may  exhibit  'regional 
diflferentiations.'"  This  objection,  unsupported  as  it  is  by  physio- 
logical tests  applied  to  the  ant,  should  influence  no  investigator. 
If  there  be  error  in  the  process  of  experimentation  or  flaw  in  the  logic 
of  the  deduction,  the  critic  should  indicate  the  point  of  departure 
from  a  correct  course.  It  is  true  that  my  statements  are  "unsup- 
ported by  other  observers,"  but  lack  of  support  by  other  observers 
is  a  misfortune  that  necessarily  befalls  the  research  worker  who 
makes  the  earliest  observation. 

Dr.  Mclndoo's  iterated  statement  that  his  bees  were  "abnormal," 
without  definite  indication  of  the  cause  or  kind  of  abnormality, 
gives  no  a.ssLstance  in  the  formation  of  a  sound  judgment  concerning 
the  changers  due  to  mutilation.  "Abnormality"  of  some  sort  is  a 
natural  consequent  of  mutilation.  The  question  is  whether  a 
certain  abnormal  condition  invariably  ensues  from  a  particular 
mutilation. 

In  those  rases  where  Dr.  Mclndoo's  surgical  operations  Ujjon 
his  bees  were  performed  by  the  pulling  apart  or  the  burning  off  of 
seginenb<,  the  lesions  produced  in  the  adjacent  tissues  must  have 
been  such  a«  to  seriously  affect  the  functions  of  the  parts  subje<!t 
to  subsequent  observation. 

The  odors  of  the  essential  oils  used  in  his  experiments  must  have 
been  diffused  through  the  air,  and  the  reaction  of  the  bees,  nonnal 
or  abnormal,  may  in  many  casi»s  have  been  due  to  the  effect  of  the 
odorous  particles  upon  the  trachea  through  the  spiracles  rather  than 
to  th(»ir  appi'al  to  the  sense  of  smell. 

Dr.  Mclndoo's  experiments  and  obser\'ations  ap[K*ar  to  me  to  h«- 
confinnatorj'  rather  than  contradictory  of  the  view  of  most  ento- 
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innltittiNtN  tlml-  iln»  iiiit^'imir  iin*  Uw  Ol^ns  of  snipU  in  insects.  The 
i>vliiout'i'  ho  Hi't*  fdrlli  is  far  fniin  lx>ing  convincinj;  of  the  tnith  of 
IiIn  lliinl  iiHwtvtTntiiin  tlmt-  "tho  iu\U>niiK*  can  no  longer  be  r^arded 
m*  llw>  Html  of  llu'  wiiw  of  wmoll  in  iuMH'ts";  and  equally  remote  from 
Hit'oplHUi'o  Hliotiltl  Ih<  his  (Hincltision  thttt  the  organs  he  chooses  to 
t'«ll  "olfin'tor>'  iKm's"  "are  the  tnio  olfactory  apparatus  in 
llymvuotttora," 

l.isr  OF  MifW  Kiku^k's  IVwushkd  P.kpers  on  Axis. 

1.1'  l\wit«l>lt>  .V»i  N'^is  H)i>ki«t<''i«)  Itullolin.  Vol.  II,  No.  U.  Sepiembn-.  1900. 
\^>    V  Suiilj  \ii  M\  \M      lVi*f*rtii«jts  of  iho  A««lomy  o(  XatunU  Scienras  of 

rinWMnhw.  Jwlx.  llUM;    issiiwl  Scptoinhw  4.  1*11. 
I,'   t'\iM)w-r  SitivU  It)'  »n  Ahi      IVvrvilii)^  ^Viobtr.  Iftll:    ts^iwd  November 

v,i'  NxHt'-.  vm  M)t  \n«  (V-^i'oiiiWs,  St^lraihw.  lAC;  tsuni  Dwrmbw  4,  1902- 
<•'  S)it^>ti''i)t>'4tiai:\  N<>iit'i>ii»»  .Vttt.     )\\vrviiin|h^  June  lAXi:  inirii'-'rrTrmhi  i 

j>>    t\|«'4U)H-*\t>  »Hh    \n«s  >;*iuv>i>l  t.«  ^itn.     IVvwiyisz^cs,  Sepmnhrr.  1903: 

«v.i»i!».'~      »4).'i>th-a:  »ti;Lirt:;i.  \,v   \.  No   (v  N.>»w.-.Spr.  1*13. 
,»'    Vxivts'.  Mi\v\{Nrt'5>.v  \v,;s     Rk'A'itvsi',  Bujrt-,s.  V,<  V.  N.>.  ^  N>>Tenbn-. 

»»^-*iit-^«;  l^:..-<,v    \,v   \!l.  N.s  .V  \.ac.=^:.  tAH 
•     (\*i*Kv  \-:  No>sv     l%M*xn.-»l  KiJrt^r..  \,\  VU.  N,-.  4.  JvoiKcitwr.  ISIH. 
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February  16. 
The  President,  Samuel  G.  Dixon,  M.D,,  LL.D.,  in  the  Chair. 

( )ne  hundred  persons  present. 

The  deaths  of  George  J.  Seattergood,  July  16,  1914,  and  of 
Benjamin  Sharp,  M.D.,  January  23,  1915,  members,  were  announced. 

On  the  announcement  of  the  death  of  Dr.  Sharp,  the  following 
was  read  by  the  Recording  Secretary  and  ordered  to  be  placed  on 
th(*  minutes: 

The  Academy  of  Natural  Sciences  of  Philadelphia  desires 
to  place  on  record  its  sense  of  the  loss  sustained  by  the  society  and 
!)y  the  scientific  world  in  the  death  of  Dr.  Benjamin  Sharp,  on 
Januar\'  23. 

Dr.  Sharp  graduated  in  medicine  from  the  University  of  Penasyl- 
vania  in  1879.  He  subsequently  studied  in  the  Universities  of 
Berlin,  L^^ipzig,  and  Wurzburg.  Immediately  after  securing  his  degree 
of  Doctor  of  Philosophy  from  the  last  named  institution  in  1883  he 
puV)lished  his  first  paper  in  the  Proceedings  of  the  Academy,  a  reprint 
of  his  graduation  thesis  on  the  anatomy  of  Ancylus.  He  subse- 
quently published  twenty  communications  as  contributions  to  the 
Proceedings.  They  cover  a  wide  range  of  subjects,  but  are  most 
important,  perhaps,  as  studies  of  the  visual  organs  of  moUusks. 

Dr.  Sharp  was  elected  Corresponding  Secretar>'  of  the  Academy 
in  181X)  and  served  efficientlv  until  1902. 

His  work  as  an  attach^  of  the  United  States  Fish  Commission, 
as  zoologist  of  the  first  Pear>'  Arctic  Expedition,  and  as  professor 
in  the  Acarlemy,  the  University  of  Penasylvania,  and  in  the  Central 
High  School,  together  with  his  explorations  of  Behring  Sea,  the  West 
Indies,  and  the  Sand\^nch  Islands,  was  all  prosecuted  in  direct  as-so- 
ciation  with  the  Academy,  to  which  he  was  always  most  generous 
in  the  (expression  of  his  obligation  for  encouragement  and  assistance. 

Dr.  Sharp  was  endowed  \%ith  a  retentive  memory  and  the  faculty 
of  clear  ancl  accurate  statement.  He  was  a  man  of  singular  personal 
charm  and  of  an  unusual  range  of  sjonpathy  and  accomplishment. 
A  strikingly  attractive  figure  anywhere,  he  was  equally  at  home  in 
a  scientific  meeting,  a  dra\%ing-room,  or  on  the  dock  with  his  chums, 
the  fishermen.  He  retained  to  the  la.st  the  qualities  of  an  eager, 
ingenuous  l>oy  without  any  of  the  disa<lvantages  of  immaturity. 

.\1  though  not  inthnately  associate<i  with  the  Academy  since 
11HI2,  his  perio<lical  visits  sustained  his  affectionate  relations  with 
his  fellow-membfTs  and  t^^stified  to  his  lovaltv  to  the  institution. 

The   realization   of    its   own    loss   in   the   death   of    Dr.    Sharp 


l-i  rtii%i  t-vrnvf*  ov  niv  vcmu'mv  ov  [Feb.. 

,*».>Mi  ■  \\\y  \<  'tili>ii\\  I.'  rtmM\s-ia(i'  iho  lvi>\ivi-meni  o:  his  wife  an>I 
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Introduction. 

The  present  study  was  undertaken  at  the  suggestion  of  Prof.  Goto^ 
of  the  Imperial  Fniversity  of  Tokyo;  and  to  him  my  hearty  thanks 
are  due  for  supervision  and  the  revision  of  part  of  the  manuscript. 

My  first  purpo.<4<»  was  merely  to  identify  and  name  species.     But 
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1  $ot>n  Knitui  that  the  clafsdfication$  of  the  Ophiurmdea  hitherto  pro- 
p^v^t  wvR-  Yer>-  uikJAtisfaoton-.  Indeed,  their  uupnfectaess  became 
a  haunt  to  me:  so  1  t,let«muied  to  de\'i£e  a  new  classification  of 
my  own, 

t\>r  thU  puriK**.  I  ha\-e  dissected  rejwesentatives  erf  as  many 
jcvat-n  *s  «-v^*  acvvssiWe:  aihi  the  following  are  some  of  the  more 
u-,ifvrtant  rvsutts  obtain^: 

A.  .Ui-r-t'Aii\vi<»i'- — Thiwo  (omis  that  have  aims,  capable  of 
•VEH^  ^-e^tU.•aILy  wilcvi,  haw  a  \vr>-  ovnupaot  oral  skeleton  (the 
aiivTa",  shx-ivi*  aft-  t-ntirviy  prv'wtual  to  the  oral  shield,  being  firmly 
ur."ev:  ;o  :: :  the  i.>ta;  frames  arv  ver>"  stout.  tK*?*-  of  the  same  raditis 
Sbjc  drrrLv  >iiiw>i  i^'^o-thvc:  the  jvrstoma:  pUtes  are  «itire  and 
Cv'tr  '.'c  ".-stf  •^•ioii'nv;  :v>  th^-  oral  franitis.  »;ti'.  .  an-i  ver>"  short,  stout 
v>:re-rne.  .-r  whiv-r.  :r.e  artivula:x«  is  stn?ptv>fWM>iiyiiBe.  wHh  a 
v:r^.  -iJr:>;c:ir:. .  -■c  :io  artU--'ar  fvie.  Mort  or  less  dbrtiied  v^r- 
::■:.-■*  ±y-:  r.i^.,;  oc!j  vr.  «r;aii  iKtora  wish  i.v'rLioosallT  flexible 
i:-.--.-  >.''^  --^rt'.-rje  irv  o£  :wv  i::ivis.  tb.^*  wrioh  are  'Sviiied  into 
;x-  :s  : :  i  -"r-^  f-isf.r:::  jv'c;  -."cz-.i  in  fon-.-*  Iz  wiich  the  dorsal 
s-T  .r  -•-  ijz2^  i  zi'.T:-  or  l-iss  ,;2Vf-v<v5.;\i  ar.-i  :b.>*  ia  wiuefa  the 
~-f  .  1^---  1^  ■f.^CiLT^ire-i  Vy  3i  i*;rvf<  .-c'  stja.'.  >'cv*  :o<L»i  in  Eontts 
T--2  ->  :•  p-a.  -miw  :i  '.'.n  irriis  ^cTir^iy  ■."C',''eev'^o.t  .  FoRik»  vxth 
-  ^..ri^iii:-^^  lA.;  <::,-  zivt:.  li-. ;  .r*.  -nni-*  wni  w<;C-^v«{op«d 
:i"--i-   ^-m^   ■  r  'le  i— i,-!:-^^:  .■£  '■■-'i':7't>:'JS  r:;tsc3.-a;ocy  rata^ 


;,-■.:  -;■;:   7..J.:-  '>:-  -!.>;:2uri'sor^'£  from  enlKr 
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During  the  present  study,  I  have  received  great  help  from  Dr. 
Hubert  Lyman  Clark,  of  the  Museum  of  Comparative  Zoologj',  in 
the  loan  of  many  precisely  determined  specimens  from  that  Museum 
and  in  helpful  advice;  my  best  thanks  are  due  to  him.  This  paper 
is  in  fact  an  outcome  of  his  suggestions.  A  more  detailed  monograph 
with  illustrations  will  be  published  ultimately  in  Japan. 

The  outbreak  of  the  present  war  has  made  it  impossible  for  me  to 
receive  some  specimens  of  Palaeozoic  ophiurans  promised  me  by 
Dr.  B.  Stiirtz,  so  that  I  am  obliged  to  defer  a  revision  and  classifica- 
tion of  Palaeozoic  ophiurans  to  the  future. 

The  greater  part  of  the  present  study  was  done  in  the  Zoological 
Institute  of  the  Imperial  University  of  Tokyo,  and  the  type  speci- 
mens of  all  the  new  species  described  belong  to  it. 

Sendai,  Japan,  December  1,  1914. 

Subclass  I.  CEaOPHinBOIDA  nov. 

Ophiuroidea  with  external  ambulacral  grooves,  and  without 
ventral  arm  plates.  Radial  shields,  genital  plates  and  scales,  oral 
shields  and  dorsal  arm  plates  also  absent.  Ambulacral  plates 
alternate  or  opposite;  in  the  latter  case,  they  may  often  be  soldered 
in  pairs  to  form  the  vertebrae.  Adambulacral  plates,  i.e.,  lateral 
arm  plates,  subventral.  Madreporite  either  dorsal  or  ventral, 
often  large  and  similar  in  shape  to  that  of  an  Asteroid. 

This  subcl&ss  consists  chiefly  of  Palaeozoic  genera. 

The  (Egophiuroida  lack  all  the  fundamental  characters  by  which 
Recent  ophiurans  are  clearly  distinguished  from  Asteroids.  Indeed, 
the  distinction  of  the  present  subclass  from  the  cryptozonial  Aster- 
oids depends  merely  upon  the  different  development  of  certain 
common  structures. 

Subclass  II.  MYOPHIUROIDA  nov. 

Ophiuroidea  without  external  ambulacral  grooves,  and  with 
ventral  arm  plates.  Radial  shields,  gemtal  plates  and  scales,  oral 
shields  and  dorsal  arm  plates  usually  present;  but  sometimes  rudi- 
mentary or  absent.  Ambulacral  plates  opposite,  usually  completely 
soldered  in  pairs  to  form  the  vertebrae.  Madreporite  represented 
by  one,  or  sometimes  all,  of  the  oral  shields. 

This  sulxrlass  includes  certain  Palaeozoic  forms  and  all  the  ophiurans 
since  the  Mesozoic. 
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t>nli'r  I.  PHHYNOPHIURIDA  noy. 
Disk  and  urns  vuvitihI  by  h  eikin.  The  radial  shield  and  genital 
plate  iuli<,-ulaU>  liy  iituana  of  a  tiiiuple  face  or  a  transverse  ridge  oa 
either  plate,  wittiutit  wi>ll-dev(>loped  articular  condyles  and  sockets. 
Peristomal  platiti  lan(v>  fiitirv,  or  sometimes  double  or  triple.  Oral 
frames  entire,  witliout  wt'U-dt'veloped  lateral  wiogs.  Dorsal  arm 
plates  absent  or  vt-rj-  ruitiuienlary :  lateral  arm  plates  ventral  or 
subveatral  in  ixwitioii;  dorval  side  of  arms  largely  unprotected. 

Key  tv/amHir»  uf  PhryHophitaida. 

A — Lateral  anu  (tlates  more  or  Iv^iei  subventral;  arm  spines  not 
L-onhneil  to  ventral  Mv  of  anu,  but  lateral  or  subventral  in 
position:  vertebra*  not  very  short  and  stout,  with  not  ezceed- 
inndy  stout  wiiucii:  tip)M'r  ami  lower  museular  fossse  of  vertebrae 
ratlier  ^uUxiuaT:   radial  shielils  small  or  rudinientar>-,        i 

OpHinim-»TT>  JB 
AA — Lateral  arm  t>Iatt>s  and  arm  spines  confined  to  the  ventral 
side  of  the  arm;    vertebra?  verj-  short  an^t  stout,  distxodal, 
with   exceeiliujtly    sti>ut    win^:     upper    muscular   fosss    of 
vertebrae  extn-mely  large,  lower  very  smalt;   vertebral  articu- 
lation typically  str«-ptot<t.K>iKl>'lute;    nkUal  shields  long  and 
}>ar-like. 
■I — Arms  without   ntws  of  ht?vil!.-l.>eartn(C  ^[ranules:    aim  ^unes 
(■overwl  by  thick  skin;   a^toral  shields  very  stout, 

TaiCHASTSRIDiB. 

■H(— Anus  annidateit  by  double  rv>ws  of  hook-beariog  granules; 
limi  spinets  nakv^l.  or  at  moot  coverevl  by  thin  skin:  ad<»al 
:ihiel(fs  rather  'tiiudi  aiut  tiuvu^picuou:^  often  separated 
fnim  on\  shleUls  by  smalt  sup(^etiieulary  plates, 

(.'ioHMOttOCBPBALtD.m. 
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entire,  very  thick,  fused  with  oral  frames,  which  are  very 
stout;  vertebrse  rather  short  and  very  stout,  many  proximal 
ones  discoidal,  none  divided  into  halves;  wings  of  vertebrae 
almost  equally  thick  laterally  and  dorsally;  vertebral  articu- 
lations streptospondyline;  articular  peg  very  rudimentary, 
or  absent OPHiOBYRSiNiB. 

Subfamily  1.  OPHIOMYXINiE  Ljungman,  1871  (emend.). 

(Characters  as  given  above  in  key.) 

This  subfamily  includes  Ophiohelus,  Ophiosciasma,  Ophiogerorif 
AatrogeroTif  OphiocynoduSy  Ophiostyracium,  OphiosyzyguSj  Ophio^ 
leptoplax,  Ophioscolex,  Neoplax^  Ophiomora,  Ophiomyxaj  OphioderGf 
OphwhymeUf  and  provisionally  OphiambiXf  besides  two  new  genera, 
Ophiostiba  and  Ophiohyalua, 

0PHI08TIBA  gen.  nov. 

Disk  covered  by  a  skin  containing  a  number  of  scattered  granules. 
Radial  shields  very  rudimentary,  forming  a  continuous  row  with 
the  marginal  disk  scales,  which  are  well  developed,  as  in  Ophiomyxaj 
Ophiomora  and  Neoplax.  Teeth  and  oral  papillse  present,  with  acute 
ends.  Arms  skin-covered;  dorsal  arm  plates  absent,  while  the 
lateral  arm  plates  are  subventral,  so  that  the  dorsal  side  of  the  arms 
is  largely  naked.  Distal  vertebrse  more  or  less  divided  into  halves 
by  a  longitudinally  fusiform  pore.  Arm  spines  few,  all  converted 
into  compound  hooks.    Tentacle  scales  absent. 

This  new  genus  differs  from  Ophioscolez  chiefly  in  the  presence  of 
the  marginal  disk  scales  and  in  the  conversion  of  the  arm  spines 
into  compound  hooks;  and  from  Neoplax  in  the  fewer  arm  spines, 
which  are  converted  into  compound  hooks,  and  in  the  absence  of 
tentacle  scales. 

OphiottilHi  hid«kii  >  sp.  nov. 

Diameter  of  disk  3.5  mm.  Length  of  arms  16  mm.  Width  of 
arms  at  base  0.8  mm.  Disk  hexagonal,  with  concave  interradial 
borders,  covered  by  a  soft  skin,  which  contains  a  number  of  scattered 
granules.  Radial  shields  very  rudimentary  and  insignificant, 
forming  a  continuous  row  with  the  marginal  disk  scales,  which  are 
well  developed.    Genital  slits  very  small  and  short. 

Oral  shields  rhomboidal,  with  perfectly  rounded  outer  and  lateral 
angles,  convex,  slightly  longer  than  wide;  each  serving  as  a  madre- 

^  Dedicated  to  the  memory  of  m3r  friend,  Uideki  Chiba,  who  met  with  an 
untimely  death  a  few  days  aifter  aaBisting  me  in  dredging  my  material  in  the 
Sagami  Sea. 
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polite.  Adoral  shields  long  and  narrow,  but  with  widened  outer 
ends,  meeting  each  other  within.  Four  or  five  oral  papillie  on 
either  side,  triangular,  with  acute  apices.  Teeth  stout,  triangular, 
acute. 

Six  arms,  of  which  three  are  longer  than  the  other  three,  as  an 
indication  of  schizogony.  Dorsal  arm  plates  entirely  absent;  dorsal 
side  of  vertebrsE  clearly  visible.  Lateral  arm  plates  low,  meeting 
below.  First  ventral  arm  plates  very  small,  rhomboidal,  loiter 
than  wide;  the  following  hcptagonal,  with  stroi^ly  concave  proximo- 
lateral  and  outer  sides  (the  former  adjoining  the  tentacle  pores), 
much  longer  than  wide,  widest  opposite  the  outer  ends  of  the  tentacle 
pores;  calcification  very  feeble  along  median  line,  the  plates  appear- 
ing as  if  longitudinally  grooved.  In  the  outer  half  of  the  arm,  the 
vertebrse  arc  more  or  less  divided  into  halves  by  fusiform  pores. 
Two  or  three  hyaline  arm  spines,  converted  into  compound  hooks, 
with  four  or  five  denticles  along  the  abradial  side;  the  lowest  one  is 
slightly  shorter  than  the  upper  ones,  which  are  about  two-third.'!  as 
long  as  the  corresponding  arm  joint.  The  uppermost  spines  of 
either  side  of  successive  arm  joints  are  connected  by  a  hyaline, 
web-like  membrane,  except  on  the  basal  and  most  distal  joints. 
Tentacle  pores  lai^e,  without  any  scale.  Color  in  alcohol:  disk 
deep  chocolate-brown,  except  the  granules,  which  are  white;  arms- 
brownish  yellow. 

Two  specimens;  Sagami  Sea;  300  fathoms. 

This  new  species  evidently  reproduces  by  schizogony,  as  indicated 
by  the  hetaractiny  and  the  occurrence  of  six  madreporites. 

OFHIOHT&LVB  ««■>.  puv. 
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Ophiohjahu  fOtoi  ip-  nor. 

Diameter  of  disk  9  mm.  Length  of  arms  28  mm.  Width  of 
arms  at  base  1  mm.  Disk  pentagonal,  with  concave  interradial 
borders,  very  flat,  covered  by  a  thin  skin.  Marginal  disk  scales 
present,  feeble.  Radial  shields  rudimentary  and  insignificant, 
forming  a  continuous  row  with  the  marginal  disk  scales.  Genital 
slits  small  and  short,  extending  from  outer  end  of  adoral  shield  to 
that  of  second  lateral  arm  plate. 

Oral  shields  triangular,  with  perfectly  rounded  lateral  angles, 
outer  side  slightly  concave;  two  and  a  half  times  as  wide  as  long* 
Adoral  shields  large,  triangular,  very  long,  acutely  tapered  inwards, 
but  not  meeting.  Oral  plates  long  and  narrow.  The  space  encircled 
by  the  oral  and  adoral  shields  and  oral  plates  is  strongly  depressed. 
Three  or  four  oral  papill®  on  either  side,  thin,  hyaline,  serrate  along 
the  free  edge.  Two  or  three  short,  wide,  flattened  teeth,  with 
rounded  and  finely  serrate  ends.  Deep  in  the  oral  slit  on  either  side 
of  each  jaw  there  occurs  one  conical,  rough  papilla,  which  protects 
the  first  oral  tentacle  pore. 

Arms  slender,  covered  by  a  very  thin,  transparent  skin.    Dorsal 
arm  plates  small,  oval,  thin,  hyaline,  longer  than  wide,  wider  within 
than  without,  separated  from  each  other  by  naked  spaces;  they  lie 
over  the  distal  parts  of  the  vertebrse  of  the  corresponding  arm  joints, 
and  become  very  small  and  delicate  towards  the  extremity  of  the 
arm.    Lateral  arm  plates  low,  slightly  flaring,  successive  plates  not 
in  contact  with  each  other,  but  separated  by  a  naked  space,  which 
is  widened  upwards  and  continued  into  a  large  naked  space  bounded 
by  the  dorsal  and  lateral  arm  plates  and  the  vertebra.    First  ventral 
arm  plate  not  very  small,  quadrangular,  with  stron^y  curved  outer 
side,  much  wider  without  than  within;  those  beyond  nearly  rhom- 
boidal  in  outline,  with  a  conspicuous  reentrant  notch  at  outer  end 
and  a  half  pore  for  the  tentacle  at  each  lateral  angle;  much  longer 
than  wide,  widest  opposite  outer  ends  of  tentacle  pores;  successive 
plates  not  in  contact  with  each  other,  except  within  the  disk.    The 
lateral  arm  plates  do  not,  however,  meet  each  other  in  the  ventral 
median  line,  so  that  there  is  left  here  a  naked,  depressed  space,  which 
is  especially  well-marked  near  the  extremity  of  the  arm.     Ejccept 
within  the  disk  and  at  the  very  base  of  arms,  the  vertebrse  are  more 
or  less  or  entirely  divided  into  halves  by  fusiform  pores,  which 
become  larger  and  longer  in  the  more  distal  part  of  the  arm.     Arm 
spines  two,  subventral,  unequal,  glass>%  all  converted  into  compound 
hooks,  with  a  series  of  booklets  along  their  ventral  side,  covered  by 
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a  thin,  transparent  skin;  the  lower  one  is  much  lai^er  and  longer 
than  the  upper.  On  some  basal  arm  joints  there  occurs  on  th» 
lateral  arm  plate  one  more  spine,  which  is  placed  on  the  dorsal 
mai^n  of  the  plate  and  also  bears  a  series  of  booklets  on  one  side;  it 
is  larger  and  longer  than  the  other  two  and  nearly  as  long  as  the 
corresponding  arm  joint.  No  tentacle  scale.  Color  in  alcohol: 
yellowish  white. 
Two  specimens ;  probably  Sagami  Sea. 

Subfaiiiay2.  OPHIOBYRSIN^  aov. 
(Characters  an  given  in  key,  p.  46.) 

This  subfamily  includes  Opki<Ayrsa,  Ophiobyrsella,  Opkiopkrixua, 
Opkiobrackion  and  provisionally  OpkioscMza,  besides  a  new  genus, 
Ophiosmilax. 

The  Ophiobyrsinffi  rather  approach  the  next  two  families  ia 
skeletal  characters. 

OFHI08HIL&Z  »D.  nov. 

Disk  and  arms  covered  by  a  thick  skin.  Radial  shields  very- 
rudimentary  and  ins^nificant.  Single  oral  papilla  on  either  side 
and  two  or  three  dental  papillse  at  the  apex  of  each  jaw.  Teeth  in 
a  single  vertical  series.  Teeth  and  papilla  all  alike,  stout,  stumpy, 
conspicuously  thorny  at  tips.  Second  oral  tentacle  pores  open 
outside  oral  slits,  each  provided  with  a  thorny,  stumpy  papilla, 
which  arises  from  adoral  shield.  Dorsal  arm  plates  absent,  while 
the  lateral  arm  plates  are  subventral,  so  that  the  dorsal  side  of  the 
arms  is  merely  covered  by  a  naked  skin.  Ventral  arm  plates  well- 
developed,  in  contact  with  each  other.    Vertebne  short  and  very 
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scales.    Radial  shields  rudimentary  and  insignificant,  l3dng  on  the 
disk  margin.    Genital  slits  very  small  and  short. 

Oral  shields  triangular,  with  convex  outer  border.  Adoral  shields 
large,  quadrangular,  meeting  within.  Oral  slits  short,  fairly  closed 
up.  Single  oral  papilla  on  either  side,  short,  stumpy,  conspicuously 
thorny  at  tip,  turned  up  ventrally,  instead  of  projecting  towards 
oral  slit.  Two  or  three  dental  papillae  at  apex  of  each  jaw,  similar 
in  shape  and  in  size  to  oral  papilla,  also  turned  up  ventrally.  Teeth 
in  a  single  vertical  series,  stout,  stumpy,  thorny  at. tips.  Second 
oral  tentacle  pores  open  outside  oral  slits,  each  provided  with  a 
stumpy  and  thorny  papilla,  which  arises  from  adoral  shield. 

Arms  stout  in  comparison  with  the  small  disk,  covered  by  a  thick, 
naked  skin.  Dorsal  arm  plates  absent.  Lateral  arm  plates  sub- 
ventral,  strongly  flaring.  First  ventral  arm  plate  large,  quadran- 
gular, with  rounded  angles,  slightly  longer  than  wide,  much  wider 
without  than  within;  those  beyond  also  large,  hexagonal;  proximal 
and  proximo-lateral  sides  very  short;  distal  and  disto-lateral  sides 
long;  outer  angles  perfectly  rounded;  as  long  as,  or  slightly  longer 
than,  wide,  feebly  calcified  and  transparent,  except  the  outer  and 
lateral  margins,  where  the  calcification  is  complete  and  opaque. 
Vertebrse  short  and  very  stout,  with  streptospondyline  articulation, 
the  articular  shoulder  and  umbo  being  very  stout,  while  the  articular 
peg  is  entirely  absent.  Arm  spines  two  or  three,  l3dng  flat  on  the  arm, 
all  converted  into  compound  hooks,  hyaline;  the  uppermost  two  are 
subequal,  about  two-thirds  as  long  as  corresponding  arm  joint,  while 
the  lowest  one  is  about  half  as  long  as  the  same.  The  smaller  spines 
have  two  or  three  booklets,  which  lie  in  one  plane,  while  the  larger 
ones  have  six  or  seven  booklets,  which  lie  in  two  divergent  planes. 
Tentacle  pores  small,  without  scales.  Color  in  alcohol:  brownish 
yellow. 

One  specimen;  Sagami  Sea;  300  fathoms. 

Family  2.  TRIOHASTBRIDJS  Ddderlein,  1911  (emeDd.). 
(Characters  as  given  in  key,  p.  46.) 

Key  to  subfamilies  of  Trichasteridce. 
A — More  than  three  arm  spines;  madreporite  single, 

ASTERONYCHINiE. 

A  A — Two  arm  spines;   all  oral  shields  serving  as  madreporites. 
a — Lateral  arm  plates  of  opposite  sides  separated  from  each 
other  by  the  ventral  arm  plates,  distal  ones  projecting 
ventrally  like  hanging  rods;    arm  spines  subequal;    peri- 
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heemal  canal  and  genital  burse  communicating  with  each 

other. TmcHASTEROtM. 

aa — Lateral  arm  plates  of  opposite  sides  meetii^  each  other  in 
the  ventral  median  line,  distal  ones  not  projecting  ven- 
trally  like  hanging  rods;  arm  spines  unequal,  the  adradial 
one  being  much  larger  and  longer  than  the  abradial  and 
often  clavate;  perituemal  canal  and  genital  burse  not  in 
communication;  arms  simple Asterobchbuatina. 

Subfamily  I.  ASTERONYCHIN^  nov. 
Disk  very  large,  arms  very  slender  and  unbranched.  A  single 
madreporite  is  present.  Periluemal  canal  entirely  closed.  Peri- 
toneal cavity  divided  into  five  compartments  by  the  interradial 
attachments  of  the  gastral  pouches  to  body  wall.  Genital  bursse 
separated  from  the  i>erihsemal  canal  and  the  peritoneal  cavity,  but 
the  pairs  of  the  same  radius  communicating  with  each  other,  the 
communication  passing  above  the  outer  end  of  the  oral  frames  and 
the  first  vertebra,  just  outside  the  perihsemal  canal.  lateral  arm 
plates  of  opposite  sides  separated  by  the  comparatively  large  ventral 
'  arm  plates.     Arm  spines,  3-8. 

This  subfamily  includes  Asteronyx  and  ^48(1*0^10. 

SubfaHuly  2.  TRICHASTERIN.*:  nov. 
(Characters  as  given  above  in  key.) 

This    subfamily    includes    Opkiuropsis,    Aslroceras,    Trichatter 
Slhenocephalus  and  Euryala. 

SubfanulyS.  ASTEROSCUEMATIN^  DSderlein,  1911  (emend.). 


i  r 
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t&l  the  adradial  one  is  distinctly  clavate  and  is  about  twice  as  long 
as  the  corresponding  arm  joint.  The  color  is  light  pinkish  brown 
in  alcohol.  The  type  specimen  is  16  mm.  in  disk  diameter,  230  mm. 
in  arm  length  and  4.5  mm.  in  arm  width  at  base. 

Two  specimens;  Okinos^  (a  submarine  bank),  Sagami  Sea.  One 
specimen;  Sagami  Sea. 

AittroMhtmm  f  Um««m  Mfttoumoto. 

1911,  Dobuto.  Z.  Tokyo,  tS,  p.  617  (in  Japanew). 

This  species  is  near  A.  scdix  Lyman,  but  differs  from  it  in  coarser 
granules  on  disk  and  arm  bases,  in  stouter  arm  bases,  in  much  shorter 
arm  spines,  and  in  oral  tentacles  being  enclosed  in  tubes.  About 
six  granules  lie  in  1  mm.  on  the  radial  ribs  and  free  arm  bases.  Arms 
ver>'  stout  at  base,  as  high  as  wide.  Arm  spines  longer  and  stouter 
outwards,  till  the  adradial  one  is  somewhat  clavate  and  is  slightly 
longer  than  the  corresponding  arm  joint.  Oral  tentacles  enclosed  in 
tubes.  First  two  or  three  tentacle  pores  also  provided  with  tubes, 
though  rudimentary.  The  color  is  pale  gray  in  alcohol.  The  type 
specimen  is  11  mm.  in  disk  diameter,  100  mm.  in  arm  length  and 
4  mm.  in  arm  width  at  base. 

Three  specimens;  Sagami  Sea;  110  fathoms. 

Af ttroMlMmm  htmifjrmBnm  Mfttramoto. 

1912,  Dobuto.  Z.  Tokyo,  84,  p.  381  (in  Japanese) ;  figH.  3,  4. 

Diameter  of  disk  10  mm.  Length  of  arms  120  mm.  Width  of 
arms  at  base  3  mm.  Disk  rather  flat,  divided  into  ten  lobes,  cor- 
responding to  the  radial  ribs,  by  ten  radiating  furrows;  covered  by 
a  skin,  which  contains  very  fine,  smooth,  close-set  granules.  Ventral 
interbrachial  areas  rather  vertical,  narrow,  forming  a  deep  notch, 
on  the  floor  of  which  opens  one  madreporic  pore.  Genital  slits 
rather  short,  more  or  less  divergent  dorsally.  Ventral  surface  of 
disk  covered  by  a  finely  and  rather  sparsely  granulated  skin. 

Oral  angles  not  markedly  set  off  from  the  outer  parts.  Six  or 
seven  teeth  arranged  in  a  single  vertical  row,  triangular,  very  stout. 
On  either  side  of  the  oral  angles,  there  are  several  coarse,  flat,  smooth, 
pavement-like  grains,  which  correspond  to  oral  papillse. 

Arms  very  stout  for  the  first  three  or  four  free  joints,  but  becoming 
rather  slender  further  out;  their  width  just  outside  the  fourth  free 
joint  is  2.5  mm.  They  constantly  taper  outwards,  so  that  they  are 
exceedingly  slender  towards  the  extremities,  which  are  very  acute. 
Dorsal  and  lateral  surface  of  the  arms  covered  by  a  skin,  which  b 
similar  to  that  of  the  disk,  containing  very  fine,  smooth,  close-eet 
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granules,  of  which  there  are  about  five  in  1  nun.  on  the  dorsal  surface 
of  the  arm  bases.  The  granules  become  much  finer  outwards,  and 
ahnoet  disappear  near  extremity  of  arm.  Vertebrse  visible  throi^h 
skin,  but  surface  of  arm  practically  smooth  and  without  distinct 
demarcation  of  joints,  except  of  first  three  or  four,  which  are  marked 
off  by  shallow  constrictions.  Ventral  surface  of  arms  entirely 
naked,  and  lateral  and  ventral  arm  plates  clearly  visible  through 
skin.  First  tentacle  pore  unprotected;  next  four  or  five  pores 
provided  with  a  single  arm  spine,  and  the  rest  with  two.  Abradial 
«pine  very  small,  cylindrical,  enclosed  in  skin,  more  or  less  rough 
at  free  end.  Adradial  one  clavate,  enclosed  in  skin,  very  rough  at 
free  end.  Arm  spines  largest  at  middle  of  arm,  the  adradial  one 
being  one  and  a  half  times  as  long  as,  and  the  abradial  one  a  little 
shorter  than,  the  corresponding  arm  joint.  They  are  transformed 
into  compound  hooks,  with  three  to  six  booklets,  towards  the  very 
extremity  of  the  arm.  Oral  tentacle  pore  and  first  three  or  four 
tentacle  pores  provided  with  tubes.     Color  in  alcohol:  grayish  brown. 

One  specimen;   Sagami  Sea. 

Like  A.  inlecium  Lyman  and  A.  migrator  Koehler,  this  species 
appears  to  be  an  lnt«rmediate  form  between  the  sections  AsUroschema, 
s.  str.,  and  Opkiocreas. 
Aitrooharii  Ijlmal  MHUumoio. 

1911,  Debute.  Z.  Tokyo,  88,  p.  617  (in  Japanese). 

Diameter  of  disk  4.5  mm.  Length  of  arms  50  mm.  Width  of 
arms  at  base  2.5  mm.  Dbk  five-lobed,  with  deeply  indented  iater- 
brachial  borders,  with  lobes  emarginate  towards  arms,  flat,  sunken 
at  the  central  region,  raised  at  the  lobes,  covered  with  very  fine, 
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scales  similar  to  those  of  the  disk.  Arm  joints  invisible  in  the 
proximal  part  of  the  arm,  but  more  or  less  distinct  distally.  First 
tentacle  pore  free  of  arm  spines;  those  beyond  provided  with  a  single 
spine,  which  is  very  small,  short,  peg-like,  somewhat  flattened, 
rough  at  the  end  as  seen  under  a  microscope,  ly'mg  flat  on  the  ventral 
surface  of  the  arm.  Half  way  out  on  the  arm,  each  tentacle  pore 
is  provided  with  two  spines,  of  which  the  second,  or  abradial  one, 
is  exceedingly  small  and  rather  inconspicuous;  the  adradial  one 
then  becomes  a  little  longer  and  erect  to  the  arm.  CJolor  in  alcohol: 
white  or  pale  yellow. 

Numerous  specimens;  Sagami  Sea. 

In  smaller  specimens,  the  arms  are  scarcely  widened  at  the  base, 
which  is  also  the  case  in  regenerating  ones;  for  schizogony  takes 
place  in  this  species  as  in  the  genotype,  A.  virgo  Koehler.  Most 
specimens  are  flve-armed,  but  the  arms  are  often  unequal,  two  or 
three  being  larger  than  the  others.  I  have,  however,  one  specimen 
with  six  arms,  three  larger  and  three  smaller.  In  four-armed  speci- 
mens, two  or  three  arms  may  be  larger  and  the  other  two  or  one 
smaller.  Still  another  specimen  has  only  three  arms,  doubtless 
indicating  that  it  has  lately  undergone  division,  and  that  the  lost 
parts  have  not  been  regenerated. 

Family  3.  aORGK>NOCBPHAUDJS  Ddderlein,  1911. 
(Characters  as  given  in  key,  p.  46.) 

Key  to  subfamilies  of  Gargonocephalidas  (/). 

A — Teeth,  dental  papillse  and  oral  papilke  all  similar,  spiniform; 
oral  angles  not  strongly  projected  ventrally;  genital  slits 
small,  often  pore-like,  lying  near  the  disk  border;  basal 
vertebrae  not  very  small,  not  covered  over  by  the  muscles 
between  the  basal  vertebrae  and  genital  plates, 

GoRGONOCEPHALINiE. 

A  A — Teeth  and  dental  papillse  similar,  spiniform;  oral  papillse 
absent  or,  at  least,  extremely  reduced;  genital  slits  large, 
extending  nearly  from  the  inner  comers  of  the  interbrachial 
ventral  surfaces  to  the  disk  margin;  basal  vertebrae  very 
small,  covered  over  by  the  muscles,  which  connect  the  basal 
vertebrae  and  genital  plates  AsTRoroMiNiE. 

Key  to  subfamilies  of  Gorgonocephalidce  {II). 

A — Arms  simple  or  branched  a  few  times. 

a — Teeth,  dental  papillae  and  oral  papillae  all  well  developed; 
oral  and  adoral  shields  in  direct  contsurt  with  each  other, 
without  supplementary  plates  in  the  oral  region, 

GoRGONOCEPHALINiE,  parS. 
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aa — Teeth  and  dental  papillse  wdl  developed,  but  oral  p^ilbe 
absent  or  very  rudimentary;  oral  and  adoral  Bhields 
separated  from  each  other  by  a  mosaic  of  supplementary 

plates - AsTBOTOlCINiB:. 

AA — Arms  branched  many  times;  teeth,  dental  papills  and  oral 
papillse  all  well  developed;  oral  and  adoral  shields  separated 
from  each  other  by  a  mosaic  of  supplementary  plates, 

GoROONOCtlPHALIKA,  paTS. 

SubfamUy  1.  GORGONOCEPHAUN*  DOderiein,  1911  (emend.). 

(Characters  as  given  above  in  keys.) 

This  subfamily  includes  Astrogomphus,  Aatrochele,  AstrocJUamya, 
Aateroporpa,  Aatrocnida,  Conodadus,  Astroconus,  Gorgonocephatua, 
Astrodendrum,  Ash-odadua,  Astrospartus,  Aatroboa,  Astrophytum, 
Ophiocrene,  Aatrochalcis,  Aslrogordina,  Astrocydus,  AslrocoTieum  and 
Astrodactylus. 
Aatroaladni  tnnnlAtni  (Mauunoio). 

Aslrophytoii  aantiUitum,  1S12.     DobuU.  Z.  Tokyo.  SI,  p.  206  (in  Japanese) ; 

fipi.  17.  18. 
Aslroetadua  aimulalus.  1912.     Dobuts.  Z.  Tokyo,  24,  p.  389. 

Diameter  of  dbk,  22  mm.  Distance  from  centre  of  disk  to  inter- 
radial  margin,  8.5  mm.  Distance  from  outer  end  of  oral  slit  to  first 
bifurcation  of  arm,  U  mm.  Arms  branched  nineteen  or  twenty 
times,  measuring  about  125  mm.  in  total  length.  Width  of  ventral 
side  of  arm  base  within  disk,  4.5  mm.  Disk  five-lobed,  with  concave 
interbrachial  borders,  covered  by  a  thick  skin,  which  is  apparently 
smooth,  but  contains  fine,  close-set  granules  of  microscopic  ^ze. 
On  the  radial  ribs  these  granules  are  flattened,  pavement-like  and 
coarser,   being  even  visible   to   the  naked  eye.     Several  smooth, 
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granulated  skin,  with  several  scattered,  smooth,  hemispherical 
tubercles  on  the  more  proximal  shafts;  distinctly  annulated  with 
hook-bearing  segments  throughout.  Ventral  surface  of  arms 
entirely  smooth.  Arm  spines,  which  are  present  beyond  first  bifur- 
•cation,  very  fine  and  three  or  four  in  number  at  each  tentacle  pore. 
^Color  in  alcohol:  disk  mottled  and  arms  annulated  with  yellowish 
and  grayish  brown. 

One  specimen;  Sagami  Sea. 

This  species  can  be  easily  distinguished  from  other  species  of 
Astrocladus  by  the  entirely  smooth  dbk  covering  and  by  the  arms, 
which  are  distinctly  annulated  with  hook-bearing  segments  even 
at  the  very  base. 

UUtroboa  aretoi  «p-  hot. 

Diameter  of  disk,  65  mm.  Distance  from  centre  of  disk  to  inter- 
radial  margin,  25  mm.  Distance  from  outer  end  of  oral  slit  to  first 
bifurcation,  32  mm.  Arms  branched  about  thirty-seven  times, 
measuring  approximately  420  mm.  in  total  length.  Width  of 
ventral  surface  of  arm  base  within  disk,  17  mm. 

Disk  decagonal,  with  concave  interbrachial  and  brachial  borders, 
the  former  being  longer  and  more  concave  than  the  latter;  very  high 
and  convex,  but  with  more  or  less  depressed  central  region,  covered 
by  a  thick  skin,  which  is  shagreened  by  the  presence  of  very  fine, 
close-set  granules.  The  granules  are  smooth,  not  acute,  irregular 
in  size,  when  viewed  under  a  microscope,  the  coarser  ones  being 
more  numerous  on  the  radial  ribs  than  in  the  intercostal  spaces. 
Radial  ribs  long,  narrow,  bar-like,  widest  at  outer  end,  suddenly 
narrowed  for  a  very  short  distance,  then  uniformly  tapered  inwards, 
nearly  reaching  disk-centre.  Ventral  interbrachial  areas  covered 
by  thick,  apparently  smooth  skin,  which,  however,  contains  fine 
microscopical  granules.  Genital  slits  rather  large,  adradial  border 
protected  by  a  cluster  of  close-set  spinules. 

Madreporic  shield,  situated  at  inner  angle  of  a  ventral  inter- 
brachial area,  more  or  less  semilunar,  with  semicircular  inner,  and 
distinctly  notche<i  outer,  side  and  rounded  lateral  angles.  Areas 
proximal  to  ventral  interbrachial  regions,  apparently  smooth,  but 
•closely  covered  with  very  fine  granules  of  microscopic  size,  the 
granules  being  rather  coarse  and  distinct  at  the  oral  angles.  Teeth 
and  papillse  ver>'  numerous;  oral  and  dental  papillae,  rather  small, 
«piniform,  and  not  ver>'  acute;  teeth,  much  larger  and  longer  than 
papillae,  distinctly  spatulated,  and  flattened  at  tip. 

Two  main  stems,  outside  the  first  bifurcation,  of  an  arm  are  not 
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equally  developed,  but  one  is  longer,  stouter  and  more  branched 
than  the  other.  Dorsal  and  lateral  surface  of  arms  covered  by 'a. 
thick  skin,  which  is  very  finely  and  closely  granulated;  granules, 
irregular  in  size  and  roti^ly  dietinguiBhed  as  of  two  Idnds;  finer 
ones  entirely  covered  by  skin,  fiat,  irregularly  polygonal,  formings 
together  a  sort  of  mosaic;  coarser  ones,  coarser  than  any  granules 
of  disk,  hemispherical,  tubercle-like,  and  uniformly  scattered. 
Ventral  surface  of  arms  apparently  smooth,  but  covered  by  a  moBaie- 
of  flat  and  irregularly  polygonal  granules  of  microscopic  size.  First 
pair  of  tentacle  pores  distinct,  opening  in  slight  depressions;  second 
often  distinct;  following  three  or  four  pairs  entirely  invisible;  those 
beyond  are  again  distinct.  Arm  spines  absent  on  proximal  joints, 
but  occur  from  fourth  or  fifth  bifurcation  outwards.  They  are 
exceedingly  minute  and  granule-like,  two  to  four  of  them  occurring 
at  each  tentacle  pore.  The  double  rows  of  hook-bearing  granules, 
an;  prfwent  only  on  very  fine  twigs,  the  main  stems  within  four- 
tftmth  or  fiftei'nth  bifurcation  being  free  from  them.  The  shaft 
betwffn  the  first  and  second  bifurcations  usually  consists  of  four 
anu  joints;  tln^  outer  shafts  consist  of  six  to  eight,  usually  seven 
joints.  ('i)h)r  in  alcohol,  as  well  as  when  dry:  dark  grayish  brown 
above,  and  ilark  yellowish  brown  below. 

Two  HixHtiinens;  off  Misaki  Marine  Biological  Station;  5-10- 
fathoniH.     Four  si>ccimens;  S^ami  Sea. 

Among  th<!  five  known  species  of  Astroboa,  A.  davala  (Lyman)  is 
distinguiNhc-d  from  the  others  by  the  spiny  granules  of  the  disk  and 
anus,  and  A.  globifera  (Doderlein)  l>y  the  position  of  the  madreporie 
fliii'kl.  .4.  nuiUi  (Lyman)  an<l  .4.  nigra  Dotlerlein  have  distinct 
annulationH  of  hook-bearing  granules  on  the  arms  throughout,  while- 
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SubfamUy  2.  ASTROTOMIN^  nov. 

(Cbaracters  as  given  in  keys,  p.  55.) 

This  subfamily  includes  AstrothrombuSf  A^oiharax,  Astrotoma 
and  AMrodarif  besides  a  new  genus,  Astrothamnus. 

Af  trttkaomtti  gen.  nov. 

Disk  divided  into  ten  radiating  lobes  by  radial  and  interradial 
furrows,  closely  covered  with  coarse  granules  or  stumpy  tubercles, 
which  are  acute  or  thorny  at  tips.  Ventral  interradial  areas  strongly 
concave,  with  large,  long,  more  or  less  parallel  genital  slits.  Teeth 
and  dental  papill®  similar,  spiniform,  forming  a  cluster  at  the  apex 
of  each  jaw.  Oral  papilke  absent,  so  that  the  sides  of  the  oral  slits 
are  naked.  Arms  simple,  distinctly  annulated  by  zones  of  densely 
set,  minute,  compound  hooks;  the  interannuli  are  covered  with 
coarse  granules,  which  are  arranged  more  or  less  clearly  in  two 
series.  Arm  spines  3-5,  peg-like,  usually  rough  at  tips,  serving  as 
tentacle  scales. 

This  genus  includes  Koehler's  Asirotoma  bellatary  A,  vecors  and  A, 
rigenSf  besides  the  genotype,  Astrothamnus  echinaceus  sp.  nov. 

Astrothamnus  is  distinguished  from  genuine  Asirotoma  as  follows: 

A — Disk  covered  with  coarse  granules  or  stumpy  tubercles,  which 
are  acute  or  thorny  at  tip;  arms  annulated  by  conspicuous 
zones  of  densely  set  compound  hooks;  interannuli  of  arms 
covered  with  coarse  granules,  which  are  arranged  more  or  less 
clearly  in  two  series Astrothamnus, 

AA — Disk  covered  with  very  fine,  smooth  granules,  often  beset 
with  a  number  of  smooth,  stumpy  tubercles;  arms  rather 
inconspicuously  annulated,  each  annulus  consisting  of  four 
rows  of  granules,  the  middle  two  hook-bearing,  while  the 
others  are  smooth;  interannuli  covered  by  a  pavement  of 
very  fine  granules,  among  which  many  oval,  sunken  plates 
are  present Asirotoma,  restr. 

In  the  arm  coverings,  Astrothamnus  is  similar  to  Astrothrombus 
and  Astrothorax,  while  Asirotoma,  restr.,  resembles  Astroclan,  Thus 
the  Astrotominse  fall  naturally  into  two  groups,  one  of  which  includes 
the  first  three  genera,  and  the  other  the  last  two. 

Af  trothamntti  MhisaMtti  (Mfttmimoto). 

Attroloma  echinacea,  1912.     Dobuts.  Z.  Tokyo,  S4,  p.  200  (in  Japanese); 
figH.  &-8. 

Diameter  of  disk,  22  mm.  Length  of  arms,  140  mm.  Width  of 
arms  at  base,  4  mm.  Disk  distinctly  five-lobed  by  five  interradial 
furrows,  each  lobe  being  again- divided  into  two  secondary  lobes  by 
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the  radial  furrow.  Radial  ribs  much  raised,  large,  occupying  alznost 
the  whole  dorsal  surface  of  disk,  but  lea%'ing  betwe^i  them  ten 
narrow  furrows  radiating  from  the  centre;  closely  covered  with 
rather  large  stumpy  tubercles  with  thorny  crowns,  between  which 
lie  thick,  irr^iularly  polygonal  plates.  Ventral  interbrachl&I  areas 
strongly  concave,  closely  covered  with  stumpy  tubercles  terminating 
with  one  or  a  few  thorny  points.  Gemtal  slits  rather  large,  more 
or  less  parallel. 

Madreporic  shield  small,  irregular  in  outline.  Areas  pronnuU  to 
ventral  interbrachial  reckons  closely  covered  with  spiny,  stumpy 
tubercles.  Oral  angles  ventrally  projected,  covered  with  conical 
and  acute  tubercles,  which  become,  near  mouth,  more  or  less  india- 
tinguishable  from  dental  papilhe.  Teeth  and  dental  papills  similar, 
conical,  ver^'  acute.     Oral  papillie  absent;  sides  of  oral  angles  naked. 

Arms  rather  slender,  long,  uniformly  tapered  outwards,  distinctly 
annulated  by  double  rows  of  coarse  granules,  which  are  entirely 
covered  with  densely  set,  minute,  compound  hooks;  interannuU 
covered  with  coarse,  smooth  granules  arranged  in  two  insular 
rows.  Ventro-laterally  on  either  Hide  of  arm,  in  line  with  interannuli, 
there  is  a  series  of  lai^,  round,  smooth  plates.  At  the  arm  bases, 
the  hook-covered  annuli  are  usually  broken  in  the  dorsal  median 
line  by  conical  granules  terminating  nith  one  or  a  few  thorny  points. 
Ventral  side  of  arms  with  rather  well-spaced  tubercles,  which  are 
conical  or  terminate  with  one  or  a  few  thorny  points;  these  tubercles 
become  rounded  and  smooth  distally.  First  and  second  tentacle 
pores  free  of  arm  spines;  third  with  one  or  two  spines;  fourth  with 
two  or  three;    remainder  with  three.     Arm  spines  of  basal  joints 
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arm  spines  and  in  the  presence  of  a  series  of  large  plates  on  either 
side  of  each  arm. 

AstrotomA  Lyman  (noo  Koehler). 

As  I  have  referred  Kochler's  three  species,  which  he  placed  in 
Astrotoma,  to  Astrothamnus,  Astrotoma,  restr.,  now  includes  A. 
agassizi  Lyman,  A.  murrayi  Lyman,  A.  sobrina  Matsumoto,  and 
A.  waiiei  Benham,  the  first  being  the  genotype. 

Aitrottma  lobrina  Matsumoto. 

1912,  Dobuts.  Z.  Tokyo,  S4,  p.  199  (in  Japanese). 

AtUroioma  murraui  Ddderlein  (non  Lyman,  1879),  Abb.  Matb.-Pbys.  Kl.  K. 

Bayer.  Akad.  Wiss..  Suppl.-Bd.  I,  1911,  p.  23,  fig.  1,  PI.  VI,  figs.  1  and  la, 

PI.  VII,  figs.  14-146. 

Though  the  present  Japanese  form  was  identified  as  A.  murrayi 
by  Doderlein,  I  have  failed  to  find  any  specimen  from  Japan  that 
strictly  corresponds  to  Lyman's  description  and  figures  of  the  Moluc- 
can  species,  so  that  I  am  obliged  to  look  upon  the  Japanese  form  as 
distinct  from  A.  murrayi.  It  differs  from  that  species  in  the  much 
shorter  arms,  in  the  narrower  brachial  lobes  of  the  disk  (narrower 
outwards  than  inwards),  in  the  longer  genital  slits,  in  the  fewer  and 
larger  stumpy  tubercles  in  the  spaces  just  proximal  to  the  ventral 
interbrachial  areas,  and  in  the  comparatively  fewer  arm  spines. 
The  t3rpe  specimen  measures  34  mm.  across  disk  and  200  mm.  in  arm 
length,  while  A.  murrayi  is  described  as  29  mm.  across  the  disk  and 
280  mm.  in  arm  length.  The  brachial  lobes  of  the  disk  are  not  so 
wide  as  in  A.  murrayi,  and  are  narrower  outwards  than  inwards, 
instead  of  the  reverse.  The  genital  slits  extend  from  the  inner 
comers  of  the  ventral  interbrachial  areas  nearly  to  the  disk  margin. 
The  spaces  just  proximal  to  the  ventral  interbrachial  areas  are  beset 
with  a  few  large  stumpy  tubercles,  instead  of  numerous  small  ones. 
First  tentacle  pore  free  of  arm  spines;  second  with  one  or  two; 
third,  two  or  three;  fourth,  three  or  four;  and  succeeding,  four,  or 
sometimes  three.  In  A.  murrayi,  four  or  sometimes  five  arm  spines 
are  present  at  each  tentacle  pore,  even  on  the  very  basal  arm  joints. 
However,  A.  sobrina  is  very  close  to  A.  murrayi,  the  covering  of  the 
disk  and  arms  being  quite  similar  in  the  two  species.  But  I  consider 
that  this  similarity  is  generic  rather  than  specific,  as  I  have  observed 
that  the  arm  covering  of  the  genot3rpe,  A.  agassui,  is  also  precisely 
similar  to  that  of  the  present  species. 

Five  specimens;  Sagami  Sea. 

Order  ii.  LiEMOPHIURIDA  nov. 

Radial  shield  and  genital  plate  articulate  with  each  other  by 
means  of  a  transverse  ridge  or  a  simple  facet  on  either  plate,  without 
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well-developed  articular  condyles  and  sockets.  Peristomal  plates 
large,  usually  entire.  Oral  frames  entire,  without  well-developed 
lateral  wings.  Dorsal  arm  plates  oft«n  very  small,  while  the  lateral 
arm  plates  are  very  well  developed,  those  of  opposite  sides  usually 
meeting  both  above  and  below. 

Key  to  families  of  Lcemopkiurida. 

A — Disk  and  anns  delicate  and  slender;  disk  scales  or  plates,  as 
well  as  arm  plates,  not  very  stout,  geiutal  plate  and  scale  of 
either  side  of  a  radius  articulate  with  each  other,  instead  of 
being  soldered  together;  vertebra  not  very  stout,  dbtal  ones 
often  incompletely  divided  longitudinally  by  b  series  of 
pores Ophiacanthid^. 

AA— Disk  and  arms  very  heavy;  disk  and  arm  plates  very  stout; 
genital  plate  and  scale  of  either  side  of  a  radius,  firmly  soldered 
together;   vertebne  very  stout Heuieuryalioa. 

Family  1.  OPHIAOANTHIDJH  (Perrier,  1891)  V'emlt,  1899. 

(Characters  as  given  above  in  key.) 

This  family  includes  Opkiotkolia,  Ophiomyces,  Ophiologirmia, 
Ophiophrura,  Ophiotonia,  Opkioblenna,  OpMocymbium,  Ophiopora, 
Ophiotrema,  Ophiomedea,  Ophiopristia,  Ophiolimna,  Microphiura, 
OphiotnilTella,  Ophioscalus,  Ophiocofm,  Ophiacanlha,  OphiacantheUa, 
Ophiolebes,  OphiochondreUa,  Ophiothamnus,  Opkiomylis,  Ophioplin- 
fkaca,  Ophiomilra,  Ophiocamax,  etc. 

OphUetintlift  biiqiunlBta  ap.  nov. 

Diameter  of  disk  6  mm.  Length  of  arms  34  mm.  Width  of 
arms  at  base  1.5  mm.  Disk  pent(^;onal,  with  nearly  straight  or 
slightly    convex   interbrachial    borders,   closely   covered   with    fine 
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or  less  stout,  obtuse.  Anns  composed  of  rather  short  and  wide 
joints,  uniformly  tapered.  Dorsal  arm  plates  rhomboidal,  with 
very  obtuse  inner  angle,  wider  than  long,  with  a  more  or  less  distinct 
median  keel,  so  that  the  dorsal  side  of  the  arm  is  keeled  as  a  whole. 
Lateral  arm  plates  with  prominent  spine  ridges,  meeting  neither 
Above  or  below.  First  ventral  arm  plate  very  small,  quadrangular, 
with  concave  inner  side,  longer  than  wide;  those  following,  mod- 
erately large,  pentagonal,  with  convex,  but  slightly  notched,  outer 
side  and  rounded  outer  angles,  nearly  as  long  as  wide.  Six  arm 
spines  long,  flattened,  more  or  less  curved,  truncate,  translucent, 
not  serrate;  uppermost  or  upper  second  spine  longest,  about  twice 
and  a  half  as  long  as  corresponding  arm  joint;  lowest  one,  shortest, 
slightly  longer  than  arm  joint.  Two  oval,  thin,  leaf-like  tentacle 
scales  to  each  pore.  Color  in  alcohol:  disk  grayish  brown,  with  or 
without  white  patches  on  dorsal  side  at  insertion  of  arm  bases; 
arms  banded  with  grayish  brown  and  white.  The  grayish  brown  and 
white  in  alcohol  correspond,  in  life,  to  dark  green  and  vivid  red, 
respectively. 
Two  specimens:   off  Oshima,  Sagami  Sea;   75-85  fathoms. 

OphiothaniBttt  Ttnttttvi  tp-  nov. 

This  species  is  very  near  Ophiomitra  habroiala  H.  L.  Clark,  but 
I  have  some  doubt  as  to  the  identity  of  the  two  species,  since  certain 
differences  are  observable  between  them  as  now  known.  The 
present  species  has  fine,  acute,  scattered  spines  on  the  disk,  without 
any  of  the  large,  conspicuous  spines,  characteristic  of  0.  habrotaia. 
The  arm  spines  of , the  present  species  are  eight  to  ten  in  number  to 
each  lateral  arm  plate  on  free  b&sal  arm  joints. 

Numerous  specimens;  off  Inatori,  Izu,  Sagami  Bay. 

The  internal  structure  of  the  present  species  is  quite  similar  to 
those  of  the  genotype,  0.  vicarius  L>7nan,  the  peristomal  plates 
being  triple,  the  genital  plates  situated  above  the  basal  vertebrae, 
the  genital  scales  absent  and  the  generative  glands  lined  by  an 
unfolded  membrane,  which  contains  fine  scales,  as  seen  under  a 
microscope. 

The  species  referred  to  Ophiathamnus  by  modem  systematists 
are  of  a  type  not  considered  Ophiathamnus  by  Lyman,  while  certain 
species,  which  are  quite  congeneric  with  Ljrman's  type  of  the  present 
genus,  have  been  referred  to  other  genera.  For  examples,  OphioUda 
minima  and  Ophioplinlhaca  occltisa  of  Koehler,  and  Ophiomitra 
habrotaia  H.  L.  Clark,  are,  in  my  opinion,  genuine  Ophioihamnus^ 
while   Ophiomitra    exigtia    Lyman    (referred    to   Ophiothamnus    by 
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Verrill),  Ophumitra  dicyda  H.  L.  Clark,  Opkwthamnus  Imis  Lutkea 
and  Mortensea,  and  Ophiothamnus  stvitus  Koehler  are  not  genuine 
Opkiothamnua,  but  belong  to  a  distinct  type,  which  awaits  a  name, 
being  more  or  leas  related  to  Opkiomytia  and  Opkioplinikaca. 
OpUolabu  tnbatMU  f-  bov. 

Diameter  of  disk  10  mm.  Lengtli  of  arms  38  mm.  Width  of 
arms  at  base  1.5  mm.  Disl^  five-Iobed,  with  strongly  concave 
interbrachial  borders,  deeply  hollowed  at  the  central  region,  covered 
by  a  thick,  cereous  skin,  which  contains  well-spaced,  thick,  rounded 
scales  of  various  sizes;  beset  with  several  short,  conical,  stout, 
obtuse  tubercles,  which  are  larger  and  more  numerous  on  the  radial 
shields.  Radial  shields  also  covered  by  the  skin,  long,  narrow, 
bar-like,  strongly  raised,  about  two-thirds  as  long  as  the  disk  radius. 
Ventral  interbrachial  areas  covered  by  a  skin  similar  to  that  of  the 
dorsal  side,  the  scales  and  tubercles  bemg,  however,  smaller.  Genital 
slits  large,  loi^,  but  not  reaching  disk  margin.  Oral  shields  snaall,. 
thick,  rhomboidal,  wider  than  long,  with  wide,  rounded  outer  angle 
and  convex  surface.  Adoral  shields  large,  quadrai^ular,  with 
perfectly  rounded  outer  angles  and  strongly  convex  surface,  -wider 
without  than  within,  meeting  each  other.  Between  each  pair  of 
oral  plates  occurs  a  more  or  less  distinct  buccal  pore.  Three,  or 
sometimes  four,  oral  papilhe  on  either  side,  conical  and  blunt;  loner 
ones  smaller;  outermost  papilla,  very  lat^e  and  stout.  Oral  papillfe- 
project  laterally  beyond  radial  axis,  and  those  on  opposite  sides  of 
each  oral  slit  are  placed  alternately.    Teeth  conical,  stout,  obtuse. 

Arms  slender,  covered  by  a  thin,  cereous  skin.  Dorsal  arm  plates 
two  to  each  joint;  proximal  plate  small,  quadrangular,  wider  than 
long,  with  a  convex  surface;  on  distal  part  of  arm  it  becomes  longer 
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the  surface  is  so  convex  that  they  appear  like  hemispherical  tubercles. 
Arm  spines  five  in  number  on  proximal  joints,  but  four  distally; 
they  are  conical,  blunt,  solid,  terete;  dorsal  ones  longer  and  stouter; 
uppermost  about  one  and  a  half  times,  and  lowest  about  two-thirds, 
as  long  as  corresponding  arm  joint.  Tentacle  scales  absent.  Color 
in  alcohol:  yellowish  brown. 

Numerous  specimens;   Okinosd  (a  submarine  bank),  Sagami  Sea. 

In  younger  specimens,  the  skin,  which  covers  the  disk  and  arms, 
is  very  thick  and  the  buccal  pores  are  often  indistinct. 

Family  2.  HBMIBURTALIDJB  Verrill,  1S99  (emend.). 
(Characters  as  given  in  key,  p.  62.) 

Key  to  aubfamiliea  of  Hemieuryalidas. 

A — Dorsal  arm  plates  entire,  without  supplementary  plates;  lateral 
arm  platen  usually  in  contact  above  and  below;  five  to  eight 
arm  spines,  moderately  long,  conical;  no  proper  tentacle 
scales,  but  lowest  arm  spine  may  serve  as  one, 

OPHIOCHONDRINiB. 

AA — Dorsal  arm  plates  often  accompanied  by  secondary  plates  or 
replaced  by  a  mosaic  of  small  plates;  lateral  arm  plates 
usually  separated  above  and  below;  three  arm  spines  and  one 
tentacle  scale,  all  very  short  and  flat HEMiEURYALiNiB. 

SubfmmUy  1.  OPHIOCHONDRIN^  VerriU,  1809  (emend.). 
(Characters  as  given  above  in  key.) 

This  subfamily  includes  OphiochondruSy  Ophiamcms  and  Ophio- 
gyptis. 

OpUomcirU  proj^ete  ip.  nor. 

This  species  closely  resembles  Ophioceramis  t  obstrida  Lyman 
(=  Ophiomcms  obstrida  Koehler,  1904  =  Ophiurases  obstridus  Clark, 
1911),  but  differs  in  two  important  points.  The  radial  shields  are 
distinctly  joined  in  pairs  distally  for  half  their  length.  A  number 
of  large,  prominent,  spherical  tubercles  are  present  on  the  disk, 
irregularly  arranged  along  the  distal  margin  of  the  radial  plates,  along 
the  joining  line  of  each  pair  of  radial  shields,  and  often  also  along 
the  outer  borders  of  the  same.  In  the  last  character,  the  present 
species  reminds  us  of  Ophiogyptis  nodosa.  The  type  specimen 
measures  4  mm.  across  the  disk,  13  mm.  in  the  arm  length  and  1.5 
mm.  in  the  arm  width  at  base.  Color  in  alcohol:  disk  gray,  arms 
banded  with  grayish  brown  and  white. 

Two  specimeas;    off  Ukishima,  Uraga  Channel;    300  fathoms. 

One  specimen;  off  Ujishima,  Osumi. 
5 
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Subfamily  2.  HEMIEURYAI.IN.%  nov. 
(Characters  as  given  in  key,  p.  65.) 
This  subfamily  iacludes  Sigabeia,  Opkioplua'  and  Hemieuryale. 

Order  iii.  GNATHOPHIURIDA  nov. 
Radial  shield  and  genital  plate  articulate  by  means  of  a  con- 
spicuous socket  in  the  former  and  of  a  large,  ball-like  condyle  on  the 
latter.  Genital  plates,  as  a  rule,  firmly  fixed  to  the  basal  vertebrje. 
Genital  scales  short,  very  wide,  flattened,  leaf-like.  On  abradial 
side  of  innermost  part  of  each  genital  slit  occurs  another  short,  wide, 
flattened,  leaf-like  scale,  which  is  firmly  attached  to  oral  shield. 
Peristomal  plates  small,  or  rarely  lat^e,  usually  entire,  but  sometimes 
double.     Oral  frames,  as  a  rule,  with  well-developed  lateral  wings. 

Key  to  families  of  Gnalhophiurida. 

A — Teeth  triangular,  with  pointed  ends,  not  very  stout;  oral  papiU» 
present;  dental  papillse  wanting;  peristomal  plates  large, 
entire;  oral  frames  without  well-developed  lateral  wings; 
genital  scales,  short,  leaf-like;  genital  plates  free,  not  fixed 
to  basal  vertebrae;  distal  vertebne  often  incompletely  divided 
longitudinally  by  a  series  of  pores  AMPHtLEPu>iD.s. 

AA — Teeth  quadrangular,  with  wide  ends,  very  stout;   peristomal 
plates   small;    oral    frames  verj'  stout  with  well-developed 
lateral  wings;  genital  plates  finnly  fixed  to  basal  vertebrse 
o— Oral  papillae  present;    no  vertical  clump  of  dental  papUIs; 
dorsal  side  of  vertebrae  rhomboidal,  not  U-shaped, 

AUPHIURID.S. 

aa — Oral  papillae  absent;  dental  papillie  well  developed,  forming 
a  vertical  clump  at  apex  of  each  jaw;  dorsal  side  of  ver- 
tebrae U-shaped Ophiotrtchid.*. 
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triangular,  with  pointed  ends;  dental  papillse  absent.  Peristomal 
plates  large,  entire.  Oral  frames  long  and  slender  in  internal  view, 
without  well-developed  lateral  wings.  Vertebrae  of  distal  arm  joints 
often  incompletely  divided  by  a  series  of  pores.  Arm  spines  few. 
Tentacle  scales  present,  one  or  two  to  each  pore. 

This  genus  inc\ude\  Amphiura  canescenSf  duplicaUiy  and  pattda 
of  Lyman;  Amphiura  partita,  Ophiadis  dissidens  and  0.  parata  of 
Koehler,  besides  the  genotype,  Amphiadis  umboruita  sp.  nov. 

Certain  representatives  of  the  present  genus  were  referred  to 
Amphiura  by  Lyman,  and  then  to  Ophiadis  by  Liltken  and  Mor- 
tensen.  Amphiadis  differs  from  Amphiura  and  its  allies  in  the 
absence  of  paired  infradental  papillse,  and  from  Ophiadis  in  the  more 
numerous  papillae,  which  are  arranged  in  a  continuous  series  so  as  to 
close  the  oral  slits.  Further,  the  contrast  of  the  present  genus  and 
the  AmphiuridcB  in  many  internal  structures  is  decidedly  striking. 
Amphiadis  much  resembles  Ophiochytra,  especially  0.  tenuis  Lyman, 
but  differs  from  it  in  the  well-developed  radial  shields. 

AmphUetU  umboBaU  'p.  oov. 

Diameter  of  disk  7  mm.  Length  of  arms  30  mm.  Width  of 
arms  at  base  1.2  mm.  Disk  circular,  flat,  covered  with  rather 
coarse,  irregular  ncales,  among  which  the  primaries  are  distinct. 
Central  plate  large,  circular,  encircled  by  ten  small  scales,  which 
correspond  to  infrabasals  and  basals  in  position.  Radial  plates 
large,  larger  than  central  plate,  with  strongly  curved  outer  border, 
which  almost  forms  a  semicircle.  The  central  and  radial  plates 
have  each  a  small  but  distinct  central  boss.  The  second  radials  and 
the  first  to  third  interradials  may  also  be  distinguished,  being  larger 
than  the  secondar>'  scales,  which  are  irregular  in  size  and  in  arrange- 
ment. Thus,  the  disk  squamation  is  rather  similar  to  that  of 
Ophiozona.  Radial  shields  comparatively  small,  oblong  ovate,  about 
two-fifths  as  long  as  disk  radius,  twice  as  long  as  wide,  wider  without 
than  within,  more  convex  abradialty  than  adradially,  separated  by 
a  row  of  three  or  four  plates,  of  which  the  inner  ones  are  larger  than 
the  outer.  In  each  interradial  area  there  are  five  to  seven  irregu- 
larly radiating  rows  of  scales.  Ventral  interbrachial  areas  covered 
with  more  or  less  coarse,  irregular  scales.  Genital  slits  long,  nearly 
reaching  disk  margin.     Genital  scales  invisible  in  external  view. 

Oral  shields  small,  rhomboidal,  with  acute  inner  angle,  lateral 
and  outer  angles  rounded,  inner  sides  slightly  concave.  Adoral 
shields  quadrangular,  wider  without  than  within,  nearly  or  quite 
mc*eting  within.     Four  oral  papillse  on  either  side,  inner  ones  smaller 
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and  more  acute.  Deep  in  oral  alits,  on  either  aide  of  each  jaw,  occurs 
an  additional  papilla,  which  is  conical  and  acute.  Five  teeth,  all 
obtuse,  except  uppermost,  which  is  acute. 

Arms  slender,  flattened,  uniformly  tapering  distally.  Dorsal  arm 
plates  large,  fan-shaped,  twice  as  wide  as  long;  inner  aides  slightly 
convex,  forming  an  obtuse  angle  within;  distal  margin  decidedly- 
convex;  outer  angles  rounded;  successive  plates  separated  by 
lateral  arm  plates,  except  the  basal  two  or  three,  which  are  in  contact 
with  each  other.  Lateral  arm  plates  low,  not  very  prominent. 
First  ventral  arm  plate  small,  divided  into  two  secondary  plates, 
of  which  the  inner  one  is  triangular  and  the  outer  quadrangular; 
those  following,  large,  hexagonal  (except  second,  which  is  pentag- 
onal), much  wider  than  long,  widest  at  outer  lateral  angles,  Tvith 
concave  lateral  sides,  distal  and  proximal  margins  slightly  convex; 
swollen  along  the  outer  margins  and  especially  distally,  so  that 
arm  appears  keeled  along  ventral  median  line.  Arm  spines  three, 
.subequal,  about  as  long  as  corresponding  arm  joint  (uppermost 
slightly  longer),  cylindrical,  tapered  and  blunt.  Two  flat,  oval 
tentacle  scales  to  each  pore,  but  sometimes  three  on  the  first.  Color 
in  alcohol:  white. 

Two  specimens;   Sagamt  Sea. 

The  internal  structures  of  the  present  species  are  essentially 
similar  to  those  of  AmphiUpis  norvegica  Ljungman.  The  peristomal 
plates  are  simple,  very  large.  The  oral  frames  are  entire,  without 
lateral  wings.  The  oral  plates  in  internal  view  are  very  slender  and 
long.  The  dental  plates  are  absent,  so  that  the  teeth  arise  directly 
from  the  oral  plates.     The  genital  plates  are  free  from,  instead  of 


1915.]  NATURAX.  SCIENCES  OF   PHILADELPHIA.  69 

Subfamily  1.  OPHIACTININiE  nov. 

(Characters  as  given  above  in  key). 

This  subfamily  includes  Ophiaciis,  Hemipholis?  Ophiopus  and 
Ophiopholis. 

Subfamily  2.  AMPHIURINiE. 

(Characters  as  given  above  in  key.) 

This  subfamily  includes  AmphioplxiSy  Ampkilimna^  Amphiodia, 
OphiophragmuSj  Ophiocnida,  AmphipholiSy  Ophio8iigma,  Amphiuraf^ 
OphionemUy  Paramphiuray  Ctenamphiuraf  OphioceniruSf^  etc. 

The  first  two  genera  may  be  grouped  as  an  Amphioplua-group, 
the  next  three  as  an  Amphiodia-group,  the  following  two  as  an 
AmphipholiS'ffroxxpj  and  the  last  five  as  an  Amp/iiura-group.  The 
AmphipholiS'gronp  are  very  easily  distinguished,  while  the  other 
three  groups  are  less  so.  These  groups  may  be  distinguished  as 
follows: 

Thr<»e  classes  of  oral  papillse  may  be  recognized:  the  first  arising 
from  the  adoral  shields,  the  second  from  the  oral  plates,  and  the 
third  from  the  dental  plates  and  being  infradcntal  in  position.  A 
papilla,  which  arises  partially  from  the  adoral  shield  and  partially 
from  the  oral  plate,  is  referred  to  the  second  class.  Now,  let  +1 
indicate  the  presence  of  papillse  of  the  first  class,  —I  the  absence  of 
same:  +11  the  presence  of  papillse  of  the  second  class,  etc.  Then, 
the  groups  of  genera  are  formulized  as  follows: 

AmphiopluS'^oup  =  +1  +11  +III. 

Amphiodia-groxip  =  —  I  +11  +III. 

AtnphipholiS'group  =  —  I  +11  +III. 

Amphiura-group  =  +1  itll  +III. 

It  may  ch^arly  l)e  seen  that  the  Amphiodia-group  are  not  inter- 
mediate between  Amphioplus-  and  AmpAitira-group,  but  are,  say, 
the  Amphioplus-group  without  the  papillse  of  the  first  class,  while 
the  Amphiura-group  are  the  Amphioplus-groxxp  without  all  or  most 
of  the  papillse  of  the  s<»cond  class.  I  believe  that  certain  species 
having  two  distal  papillsp,  usually  referred  to  Amphiodiay  are  really 
referable  to  Amphiura. 

Applying  the  same  principle  to  the  Ophiactininae  and  Ophio- 
trichidsp,  we  have  the  following  formulse: 


*  HtmipholU  mirrwiiMcus  Duncan,  1870,  b*  evidently  a  Kenuine  Amphiura. 

*  Includinf^  Ophionephihyn. 
^  Including  Ampkiocuida. 


70  rsnrzocc-^^  or  the  A-iiDtacr  or  T***- 

OpAyKt-*  =-  -I  -n  -riL 

f^fhAff^Ji^  =  -I  -II  -UL 
ffj^atrjvuAie  =  -I  -11  -IIL 

IXi^^^jifT  '■A  -iffk  7  3i=L  Lenrih  ■:<  irra*  -lo  nun.  Width  of 
UTr.4  ar  r/**  1  f.TT:  DL*k  fTe-l-jr^r'i.  wt^h.  v*fT  eoQvex  iiit«r- 
',rafr.'!al  rxx'ifr^.  'T>v*f*ii  wri  in-?,  habri^arinc  ^^ales.  smoog  «rhMi 
rh*  »Ki  ;(rtrr.ar>*^  «*  as-Xr-  or  l«.s  -iLitziz-jiriiAti^.  Radial  shields 
**s:.:.:TAr.  "jijiir-^r.iri  i-  I-jM  a.*  -i^'i.  raiii-i-.  r»i.!*  as  loo^  •$  wide. 
/-'.Tx;  ,7i  pair».  Vn^.  b^w-Trr.  4^paratt<i  -jniv  «  praximal  vaA. 
■mr.x-.r.  >.  '^.ry^.-j  pr.ii;'.^j.  A  row  ot  liTK'  an-i  $quamh  scales 
'ryx'>r:  li.-ie.  >"&.■=>  '«  vrctral  int^rr-rat-hial  artas  just  outside 
•f.:.-*  .'T.ir^Tbk  '^T^e-  -.iJTi«i  ii?.  ?•>  a*  t'>  tVtrm  the  s*Kt  <rf  fence 
trjrif-^T-.^-^  '/  z*T.  i-.  Marginal  ji-alr-i  m'>r*-  lei^vated  ihan  arms; 
'/<n:--i.   ;z.'fr:,Tvr..A^   areri-   -troneiy  conTirx  below.     Genital    slits 

'ira.  -,'..*^i'l»  rr.'/TT.r^jl'ial.  ^th  innrr  ri-ies  i;i',;i.'£i  i<3Qcer  than  outer, 
,!j.*^  UiaLf:  v^ry  vr-i'f.  oijt«rr  ani  lateral  aace:?  nixmded:  much 
.'ii,zfz  "..Ml  »v>.  A'ioral  -hJel.i-  trianeuiar.  taperetl  within  to  a 
l^i.ti'.  ri'j*  rr.'*T.(ii«  -vu  oth'rr.  Four  ural  papilla  on  either  side  of 
*Mr.  jsiw.  '-i'/-<— <-t,.  -rjr^iia;.  V,jjnt.  inn^rm-*-!  *«>mewhat  stouter. 

I^'ff^a.  sif7/i  jiia"-  '-!iip!i'-ai.  laref.  outt-r  i^-.Wer  canned,  inner 
l^jfi'-r  iTr'fiKtiy  '-orr/irx.  fonninii  part  of  a  eiivle:  a.*  wide  as  arms, 
t.wi'-':  a-  ■A-i'l<-  a-?  I'lfift.  -liithtiy  in  rontact  with  each  other.  I.^teral 
ann  \i.h^'—  iri-<:r'y-'i  iik'-  -'}  many  wfilgf-;  t>-iwren  juccessive  dorsal 
arm  plat>~  a>«'jv<:  au-i  v<-n'ra!  plat*-;  fn-low:  wd!  s«»parated  above  and 
n<;arly  •*>  )<'-'.<i'k.     Fir-*,  v-ntrai  arm  plai<'  ven,-  small,  quadran^nilar. 
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AmpUpholis  Jap<miM  •{>.  oor. 

This  species  is  extremely  near  A.  squamatay  being  distinguished 
from  it  merely  by  certain  trifling  differences.  I  have  compared  the 
Japanese  material  with  specimens  of  A.  squamata  from  Naples.  In 
Neapolitan  specimens  the  arms  are  two  and  a  half  to  three  times  as 
long  as  the  disk  diameter,  while  in  Japanese  specimens  they  are 
three  to  four  times  as  long  as  the  same.  The  distal  margin  of  the 
ventral  arm  plates  of  Neapolitan  specimens  is  nearly  straight,  while 
that  of  Japanese  specimens  is  considerably  convex.  In  the  last 
character  the  present  species  resembles  A.  australiana  H.  L.  Clark, 
differing,  however,  from  that  species  in  the  more  numerous  disk 
scales  of  the  dorsal  side  and  in  the  coarser  disk  scales  of  the  ventral 
side.  The  radial  shields  have  each  a  white  spot  at  the  outer  end, 
quite  as  in  ^.  squamata. 

Like  A,  squamatay  the  present  species  is  viviparous.  In  summer, 
the  larger  individuals  contain  several  embryos.  I  once  dissected 
out  six  embryos  from  an  adult.  Animals  containing  full-growni 
embr>'os  appear  to  give  birth  to  them  the  night  after  they  are  placed 
in  an  aquarium. 

This  species  is  common  in  the  neighborhood  of  Misaki,  and  is 
found  living  under  stones  on  fine  sand.  As  to  the  sensibility  of  this 
8peci(*s  to  the  coarseness  of  sand,  the  following  obserN'ations  were 
made  at  Arai  Beach,  Misaki  Marine  Biological  Station.  In  the 
summer  of  1910,  the  beach  was  at  first  abundantly  supplied  with 
small  areas  among  rocks  covered  with  fine  sand,  and  this  ophiuran 
was  found  verj*^  abundantly;  after  a  heavy  storm,  ver>'  few  individuals 
were  found,  owing  to  the  fact  that  the  spots  with  fine  sand  were 
mostly  wiped  out.  In  the  summer  of  1911,  the  spots  with  fine  sand 
were  ver>'  few,  and  this  ophiuran  was  seldom  found.  In  the  summer 
of  1912,  the  beach  was  entirely  covered  with  coarse  sand,  and  I 
could  no  more  find  this  ophiuran.  It  is  a  ver>'  active  species,  quickly 
concealing  its<»lf  in  the  sand  when  the  stone  is  turned  up. 

Amphiara  TadieoU*  ap.  dov. 

?  Ophionephihys  phalerata  Marktannor-Tumeretscher  (non  Lyman,   1874), 
Ann.  K.  K.  Naturhuft.  HofmuM.,  II,  1887,  p.  301. 

Diameter  of  disk  8  mm.  length  of  arms  260  mm.  Width  of 
arms  at  base  1  mm;  at  the  widest  part  1.3  mm.  Disk  five-lobed, 
with  indented  interbrachial  borders,  covered  by  a  soft,  naked  skin, 
except  along  inner  and  abradial  Iwrders  of  radial  shields,  where 

*  The  interesting  life  habits  of  this  ophiuran  were  described  by  the  late  Prof. 
Mitsukuri  and  Prof.  Hara:  The  Ophiurian  Shoal,  Annoi.  Zool.  Jap.,  I,  1897, 
p.  68. 
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there  are  several  rows  of  fine,  imbricatii^  scales.  Radial  shields 
large,  long,  pear-seed-shaped;  naked  part  two-thirds  to  one-half  as 
long  as  disk  radius  and  about  thrice  as  long  as  wide.  Genital  slits 
long.  Genital  scales  not  very  conspicuous  unless  the  specimen  is 
dried,  arranged  in  a  row  and  overlapping  one  another. 

Oral  shields  small,  pentagonal,  with  rounded  angles,  outer  sides 
longest,  inner  side  slightly  concave;  madreporic  shield  much  lai^ger 
than  the  rest,  almost  circular.  Adoral  shields  small,  triangular, 
with  concavp  adradial  side,  meeting  neither  radially  or  interradially. 
Oral  plates  long  and  verj'  narrow.  There  is  a  more  or  leas  con- 
spicuous bucc?al  pore  between  each  pair  of  oral  plates,  as  in  Ophio- 
tkrix.  Two  oral  papillae  on  either  side  of  each  jaw,  conical,  blunt, 
very  stout;  the  distal  one  arises  from  the  adoral  shield  and  is  longer 
than  the  apical  one,  which  arises  from  the  dental  plate.  Teeth  very- 
stout,  truncate. 

Amis  exceedingly  long,  more  than  thirty  times  as  long  as  disk 
diameter;  they  are  widest  at  about  one-third  their  entire  length 
from  base.  Dorsal  arm  plates  almost  oval,  bounded  within  by  two 
nearly  straight  lines,  forming  a  very  large  and  obtuse  an^e,  and 
without  by  a  curve,  which  is  nearly  flat  towards  median  line,  but 
very  strong  laterally;  a!>out  twice  as  wide  as  long,  successive  plates 
slightly-  in  contact  with  each  other.  On  basal  arm  joints,  they  are 
verj-  small  and  separated  by  spaces,  which  are  covered  by  a  naked 
skin.  Lateral  arm  plates  not  verj-  prominent,  almost  covered  by 
arm  spines,  not  meeting  above  or  below,  nor  in  contact  on  sides,  but 
separated  by  nakoil  spaces.  First  ventral  arm  plate  very  small 
quadrangular,  wider  than  long;   those  beyond,  quadrangular,  wider 
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Numerous  specimens;   Sakurajima,  Kagoshima  Gulf. 

This  species  is  very  near  Ophianephthys  phalerata  Ljrman,  but 
differs  from  it  in  the  much  larger  radial  shields,  in  the  not  oval  but 
pentagonal  oral  shields,  in  the  adoral  shields,  which  are  not  in  contact 
with  each  other,  in  the  longer  oral  plates,  in  the  dorsal  arm  plates 
being  in  contact  with  each  other,  in  the  ventral  arm  plates  being 
separated  from  each  other  and  not  very  wide  qja  the  basal  joints,  and 
in  the  not  cylindrical,  but  flattened,  thorny  arm  spines. 

Amphiara  MStiuurii  tp-  nov. 

Diameter  of  disk,  6  mm.  Length  of  arms,  75  mm.  Width  of 
arms  at  base,  0.8  mm.  Disk  five-lobed,  with  concave  interbrachial 
tordcrs,  covere<l  by  a  soft,  naked  skin,  except  along  inner  and  abra- 
(lial  borders  of  radial  shields,  where  it  is  covered  by  fine,  imbricating 
scales,  arranged  in  four  or  five  rows  on  inner  border,  but  in  only 
one  on  outer  part  of  abradial  border.  Naked  part  of  radial  shields 
large,  pear-see<l-shaped,  more  than  half  as  long  as  disk  radius,  more 
than  twice  as  long  as  wide,  hardly  in  contact  without,  slightly  diver- 
gent within.     Genital  slits  long.     Genital  scales  not  very  distinct. 

Oral  shields  rhomboidal,  or  pentagonal  with  a  very  short  inner 
side,  outer  angle  much  rounded;  wider  than  long.  Madreporic 
shield  much  larger  and  almost  circular.  Adoral  shields  triangular, 
w\ih  concave  inner  side,  tapered  within,  where  they  do  not  meet. 
Two  pairs  of  oral  papillse  to  each  jaw;  apical  ones  oval  and  very 
stout ;  distal  ones  conical,  obtuse,  arising  from  adoral  shields.  Teeth 
stout,  tnmcate. 

Dorsal  arm  plates  transversely  elliptical,  twice  as  wide  as  long, 
successive  plates  in  contact  with  each  other.  Lateral  arm  plates 
not  ver>'  prominent,  almost  covered  by  arm  spines,  not  meeting 
above  or  Iwlow,  not  in  contact  on  sides,  but  separated  by  naked  spaces. 
First  ventral  arm  plate  very  small,  pentagonal  or  quadrangular, 
wider  within  than  without;  tho^e  l)eyond,  quadrangular,  with 
convex  inner  side,  notcheil  distal  margin,  and  rounded  distal  angles; 
vridvr  than  long,  except  l>asal  one  or  two;  not  in  contact,  but  sepa- 
rated l)y  a  narrow  space,  where  ventral  ends  of  lateral  arm  plates 
are  wedge<l  in.  .\rm  spines  five,  on  basal  joints,  but  four  in  middle 
part  of  ann,  suln^qual  or  lower  slightly  longer,  nearly  equal  to,  or 
a  little  longer  than,  corresponding  ann  joint;  conical  and  obtuse  on 
proximal  joints,  but  flattened  distally;  next  to  lowest  spine  especially 
flattened  and  rather  spur-shaped,  with  numerous  thorns  on  its  much 
flattenfMl  tip;  lowest  spine  (as  well  as  second  al)ove  it)  also  more 
■or  less  thorny  at  tip. 
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Tentacle  pores  large,  without  scales.  Color  in  alcohol:  disk 
gray;  radial  shields  and  arms  straw-yellow. 

Numerous  specimens;  Aburatsubo  Cove:  Misaki  Marine  Bio- 
logical Station. 

A.  (Esluarii  differs  from  the  forgoing  species,  A.  vadieola,  in  the 
shape  of  the  radial  shields,  in  the  much  shorter  arms,  in  the  dorsal 
arm  plates,  which  are  very  wide  even  on  the  basal  joints,  and  in  the 
fewer,  less  flattened  arm  spines, 

A.  cEstuarii  together  with  A.  euopla  H.  L.  Clark  are  easily  obtained 
by  dredging  in  the  muddy  bottom  of  Aburatsubo  Cove,  They 
probably  live  buried  in  mud,  as  A.  vadieola  does  in  sand,  and  I 
believe  that,  the  reduced  disk  scales  and  the  numerous  thorny  arm 
spines  are  correlated  with  the  mo<le  of  life. 

Family  3.  OPHIOTRICHID,^  Ljungman,  1867. 

(Characters  as  given  in  key,  p.  66.) 

This  family  includes  Ophiothrix,  Opkiopteron,  OphiocampsU, 
Ophiophthirius,  Opkiotrickoides,  Ophiomaza,  Opkiocnemis,  Ophi'o- 
thela,  Ophiopsammium,  Ophiogymna,  Lutkenia,  Gymnohphus,  Ophio- 
lopkus,  Ophioatkiops  and  Ophiospkwra. 

Order  iv.  CHILOPHIURIDA  nov. 
Radial  shield  and  genital  plate  articulate  with  each  other  by 
means  of  two  condyles  and  one  pit  on  either  plate.  Genital  plates 
and  scales  bar-like.  Peristomal  plates  small,  or  sometimes  moder- 
ately large,  usually  double  or  triple.  Oral  frames  with  or  without 
well-<ieveloped  lateral  wir^.  Oral  papills  verj'  well  developed, 
close  set,  the  outermost  one  usually  pointing  inwards  and  stretchiuK 
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d — Disk  closely  covered  with  granules;    arms  stout, 
stoutest  at  base;  numerous  arm  spines, 

OPHIODERMATIDiE,  parS. 

dd — Disk  usually  free  of  granules;  arms  slender,  stout- 
est at  a  distance  from  base Ophiochitonid^. 

cc — Dental  papillae  well  developed,  forming  a  vertical 
clump  at  apex  of  each  jaw;  disk  often  covered  with 
granules ;  arms  stout,  stoutest  at  a  distance  from  base, 

OPHIOCOMIDiE. 

Key  to  families  of  ChUophiurida  {II). 

A — Teeth  not  very  stout,  usually  triangular;    oral  frames  entire, 
without  well-developed  lateral  wings. 
a — Second  oral  tentacle  pores  open  more  or  less,  or  entirely, 

outside  oral  slits OPHiOLEPioiDiE,  pars. 

aa — Second  oral  tentacle  pores  open  within  oral  slits. 
b — Disk  squamated  or  tessellated,  free  of  granules. 

c — Arms    stout,    stoutest    at    base;    arm    spines    short, 

appressed OPHioLEPiDiOiE,  pars. 

cc — Arms  slender,  stoutest  at  a  distance  from  base;   arm 
spines  long,  not  appressed    OPHiocHiTONiDiE,  pars. 
66 — Disk  covered  with  granules. 

d — A^ns  slender,  stoutest  at  a  distance  from  base; 
arm  spines  few. 
e — Arms   inserted   ventrally  to  disk;    arm   spines 

appressed OPHiOLEUCiDiE. 

ee — Arms  inserted  laterally  to  disk;    arm  spines 

not  appressed  OPHiocHiTONiDiE,  pars. 

dd — Arms   stout,    stoutest    at    base;     numerous    arm 

spines  OPHIODERMATIOiE. 

A  A — Teeth  very  stout,  quadrangular;   oral  frames  with  well-devel- 
loped  lateral  wings. 

/ — No  vertical  clump  of  dental  papillse. 

g — Arms  stout,  stoutest  at  base;  arm  spines 

short,  appressed  ()PHiOLEPiDiDiE»  pars. 

gg — Arms   .slender,    stoutest   at    a   distance 

from    base;     arm    spines    long,    not 

apprc»ssed         OPHiocniTONiDiE,  pars. 

// — Dental   papillie  well   developed,   forming  a 

vertical  clump  at  apex  of  each  jaw, 

OPHIOCOMIDiE. 
Family  1.  OPHIOLEPIDIDJB  Ljungman. 

(Characters  as  given  above  in  keys.) 

Key  to  subfamilies  of  Ophiolepididw, 
A — Second  oral  tentacle  pores  open  more  or  less,  or  entirelj',  outside 

oral  slits     OPHIOMASTINiE. 

A  A — Second  oral  tentacle  pores  open  entirely  within  oral  slits, 

OPHIOLEPIDINiE. 
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Subfamily  1.  OPHIOMASTIN^  nov. 

(Characters  as  given  in  key  p.  75.) 

This  subfamily  includes  Opkiomastua,  Opkiotypa,  Ophiomisidtum, 
OphiopkycU,  Anthophiura,  Ophiopyrgus,  Ophiochrysis,  Ophiosteira, 
Gymnophiura,  Opkiura,  Opkionotus,  Ophioperla,  Opkiotjalfa,  Ophio- 
gona,  Opkioplintkus,  Ophiopleura,  Ophiocten  and  provisionally 
Astrophiura,  besides  five  new  genera,  Haplophiwa,  Aipidophiura, 
Ampkiophiura,  Stegophiura  and  OphiiiroUpis. 

Koehler's  recently  described  genus  Opkiomisidium  includes  Ophio- 
nimum  pulchellum  Wyville  Thomson,  0.  fiabellum  Lyman,  and 
0.  apedoaum  Koehler,  the  last  being  the  genotype.  The  group 
evidently  stands  between  Opkiomastus  and  Ophiopkycis  in  eystematic 
position. 

HAPLOPHItrB&  con.  nov. 

Disk  high,  much  elevated  above  arms,  covered  above  with  plates 
and  scales,  among  which  the  primaries  are  very  prominent,  and 
below  with  close-set,  fine  granules.  Radial  shields  stout,  joined 
in  purs.  Oral  papillae  soldered  together.  Genital  plates  and 
scales  present,  but  invisible  in  external  view.  Genital  bursie  absent 
and  genital  slits  invisible.  Arms  short,  low,  wider  than  high,  covered 
with  convex  arm  plates.  Tentacle  pores,  including  seciand  oral 
ones,  which  open  entirely  outside  oral  slits,  naked,  being  free  from 
scales.     Arm  spines  few,  minute. 

This  new  genus  contiuns  only  a  single  species,  Opkioama  gymno- 
pora  H.  I„  Clark. 

ASPIDOPHIUBA  aen  nov. 
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Aspidophiura  toatasei  sp.  nov.  It  stands  rather  between  Aniho^ 
phiura  and  a  certain  group  of  Amphiophivra  with  very  conspicuous 
ventral  interbracbial  plates. 

Aspidophiura  wataMi  bp-  nov. 

This  species  is  very  near  A.  forbesiy  but  differs  from  it  chiefly  in 
the  presence  of  a  central  boss  to  each  of  the  six  primary  plates,  in 
the  smaller  radial  shields,  which  arc  about  as  large  as  the  radial 
plates,  in  the  ventral  arm  plates,  which  more  rapidly  diminish  in 
size  outwards,  in  the  longer  arm  spines,  which  are  longer  than  half 
the  corresponding  arm  joint,  and  in  the  absence  of  tentacle  scales 
l)eyond  the  disk. 

The  present  species  differs  from  A.  miniUa  chiefly  in  the  presence 
of  a  central  boss  to  each  of  the  six  primaries,  in  the  smaller  radial 
shields  and  in  the  better-developed  arm  combs. 

The  type  specimen  is  5  mm.  across  the  disk  with  arms  probably 
about  twice  the  disk  diameter,  and  1.3  mm.  in  width.  Color  in 
alcohol:  disk  yellowish  gray  above  and  white  below;  arms  white. 

One  specimen;  Sagami  Sea.    One  specimen;  Uraga  Channel. 

AMPHIOPHIUKA  rm.  nov. 

Disk  high,  often  convex,  covered  with  plates  and  scales,  among 
which  the  primaries  are  very  prominent.  Radial  shields  stout, 
joined  in  pairs.  Arm  combs  and  genital  papillae  present.  Oral 
shields  oval,  pyriform  or  trefoil.  Second  oral  tentacle  pores  open 
more  or  less,  or  entirely,  outside  oral  slits;  large,  guarded  by  numerous 
scales.  Arms  moderately  long,  gradually  tapering  outwards,  with 
blunt  tips.  Dorsal  and  ventral  arm  plates  fairly  well  developed; 
successive  plates  in  contact  with  each  other  at  least  on  proximal 
arm  joints.  Lateral  arm  plates  high,  with  few  to  numerous  shorty 
peg-like  arm  spines.    Tentacle  pores  large,  with  numerous  scales. 

This  new  genus  includes  Ophioglypha  buUata  Wyville  Thomson, 
which  is  here  designated  as  the  genotype;  also  the  following  species 
with  very  conspicuous  oral  shields,  which  almost  cover  the  ventral 
interbracbial  areas,  O.  canfexa  Lyman  and  O.  insolita)  improba,  and 
abdita,  of  Koehler;  also  the  following  species  with  very  conspicuous 
ventral  interbracbial  plates,  0.  solida  and  scutata  of  Lyman,  0. 
BteUata  Studer,  O.  pauperay  sordidoy  liberatay  urbana,  remota,  and 
UUro  of  Koehler,  and  Ophiura  cediplax  and  pompophara  of  H.  L. 
Clark;  also  the  following  species  with  the  ventral  interbracbial 
areas  covered  with  many  scales  and  having  quadrangular  ventral 
arm  plates,  Ophioglypha  sculptilis  (=  O.  i^riabilis)  lacazei,  lapidaria^ 
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outwards,  the  plates  are  longer  than  wide,  hexagonal,  with  very- 
short  proximal  and  proximo-lateral  sides,  concave  lateral  margpus 
and  a  very  convex  distal  side.  Arm  spines  seven  or  eight,  mcludiog 
the  tentacle  scales,  on  the  free  basal  joints,  fine,  conical,  short; 
middle  ones  longer  than  upper  and  lower  ones,  and  about  hf^lf  as 
long  as  corresponding  arm  joint;  diminishing  in  number  outwards; 
the  lower  spines  are  much  finer  and  serve  as  tentacle  scales.'  Second 
oral  tentacle  pore,  very  large,  opening  outside  oral  slit,  bounded  by 
three  or  four  scales  on  each  side.  Tentacle  pores  large,  guarded 
on  basal  joints  by  one  to  three  aboral  scales,  besides  the  lower  arm 
spines  on  the  adoral  side.     Color  in  alcohol:   pale  gray. 

Numerous  specimens;  SagamiSea.  Numerous  specimens;  Sagami 
Sea,  75  and  100  fathoms. 

This  species  is  viviparous.  I  once  dissected  out  twenty-four 
embrj-oa  of  various  sizes  from  a  single  adult. 

OFBIITBOLEPIS  aeo-  nov. 
Disk  covered  with  larger  rounded  plates  and  smaller  scales,  the 
former  surrounded  by  belts  of  the  latter.  Radial  shields  moderately 
large,  rounded,  separated  from  each  other,  .\doral  shields  oval 
with  rounded  inner  border  and  obtusely  pointed  outer  end.  One 
to  three  supplementary  plates  are  present  in  each  space  between  the 
adoral  shields  and  oral  plates.  Teeth  and  oral  papills  present,  the 
latter  very  close  set.  Arm  combs,  as  well  as  genital  paptllie,  absent. 
Arms  long,  stout,  very  gradually  tapered.  Dorsal  arm  plates  very 
well  developed,  widely  in  contact  with  each  other.  Lateral  arm 
plates  low.  Ventral  arm  plates  triangular,  nearly  or  scarcely  in. 
contact  with  each  other.     Second  oral  tentacle  pores  open  entirely 
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separated  from  each  other,  sometimes  more  or  less  joined  in  pairs. 
Second  oral  tentacle  pores  open  nearly  or  entirely  outside  oral  slits, 
very  large,  beset  with  numerous  scales.  Genital  papills,  and  usually 
also  arm  combs,  present.  Arms  low,  often  flattened.  Dorsal  arm 
plates  usually  well  developed  and  in  contact  with  each  other.  Lateral 
arm  plates  low,  those  of  the  two  sides  being  in  contact  with  each 
other  below.  Three  or  more  arm  spines  of  variable  length.  Ten- 
tacle pores  of  one  or  two  innermost  pairs  large  and  beset  with  rather 
numerous  scales,  but  those  beyond  very  small  and  beset  with  a  few 
scales. 

This  genus,  as  here  restricted,  includes  Asierias  ciliata  Retzius  and 
the  following  species  with  spiniform  genital  and  comb-papillae: 
Ophiura  albida  Forbes,  Ophiolepis  robiista  Ayres,  Ophiura  sarsiiy 
ardtCGy  cameGf  and  affinis  of  Liitken,  O.  kinbergi  Ljungman,  0. 
hexadis  and  brevispina  of  Smith,  0.  acervaia^  inermis,  papillataf 
flaqdlala  (=  Gymnophiura  coerulescens  Liitken  and  Mortensen), 
imbecilliSy  lepida^  cequcUis,  Ijungmani^  and  meridionalis  of  Lyman, 
0.  aurantiaca  Verrill,  O.  maculata  Ludwig,  0.  amphitrites  Bell, 
0.  indica  Brock,  0.  thauleti  Koehler,  Ophiozona  capensis  Bell,  Ophiura 
leptodenia,  micracanihay  quadrispina,  baihybia  and  Ophiocten  odplax 
H.  L.  Clark;  also  the  following  species  with  blunt  and  flat  genital 
and  comb  papillae,  Ophioglypha  mtdtispina  and  lymani  Ljungman,  0. 
lutkeni,  irrorala,  undala,  costala,  (dbatay  jejuna^  loveni,  fraterna,  rugosa, 
inomataf  canfragosa,  intortaf  ambigua,  abyasorumy  tenera  and  falcifera 
of  Lyman,  O.  verrucosa  Studer,  0.  inflata,  demens,  concreta,  mundata 
and  aspera  of  Koehler,  0.  plana  ^  sculeUata,  nana  and  obteda  of  Liitken 
and  Morteasen,  0.  tesseUata  Verrill,  Ophiura  dasta,  monosicBchay 
aladay  calyptolepis  and  cryplolepis  of  H.  L.  Clark. 

Ophionolus,  Ophioperla  and  Ophiotjalfa  are  very  close  to  the 
present  genus — especially  to  the  tj^pical  group  with  spiniform  genital 
and  comb  papillae  and  with  rather  long  arm  spines.  Ophionoius 
may  be  defined  as  t>T)ical  Ophiura  with  supplementarj-  dorsal  arm 
plates;  Ophioperla  as  Ophiura  with  granulated  disk;  and  Ophio- 
tjalfa as  Ophiura  without  genital  papillae  and  arm  combs. 

Subfamily  2.  OPHIOLEPIDIX.€  nov. 

(Characters  as  given  in  key,  p.  75.) 

This  subfamily  includes  Ophiomusiumy  Ophiolipus,  Ophiophylluniy 
Ophiopeniay  OphiocrateSy  OphiomidaSy  OphiothyreuSy  OphiozonOy  Ophio- 
ceramiSj  Ophiolepis  and  OphioplocuSy  besides  a  new  g(»nus,  Ophio- 
zonelhy  which  is  separated  from  Ophiozona. 
6 
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brevispina  Ludwig.  Ophiochcda  contains  only  0.  hirsuta  Liitken. 
Grenuine  Ophwcanis  much  resembles  Cryptopeltaf  but  has^  however, 
hyaline  arm  spines.  Genuine  OphiochaUa  appears  to  be  very  near 
Pedinuray  but  is,  however,  covered  with  fine  spines,  instead  of  granules, 
on  the  disk.  **Ophio€(mis"  indica  Koehler,  which  I  do  not  dare  to 
name  generically,  as  I  have  not  myself  examined  it,  appears  to 
resemble  Pedinuray  except  for  the  hyaline  arm  spines  and  the  presence 
of  a  single  tentacle  scale  on  most  of  the  tentacle  pores,  instead  of  two. 

OPHIirXOCOirU  gen.  nov. 

Disk  and  oral  angles,  including  oral  shields,  closely  covered  with 
fine  granules.  Six  or  seven  oral  papillae  on  either  side  of  each  jaw; 
outermost  one  pointed  inwards,  stretching  above  next  papilla,  which 
is  the  largest.  Teeth  triangular  and  obtusely  pointed.  Arms  not 
very  long,  cylindrical,  widest  at  the  base,  tapering  outwards  to  the 
very  slender  tip,  where  the  vertebrse  are  imperfectly  divided  into 
halves  by  a  longitudinal  series  of  pores.  Ventral  arm  plates  wider 
than  long,  not  in  contact  with  e$M?h  other,  except  on  the  most  proxi- 
mal joints.  Arm  spines  six  or  more,  more  or  less  long,  flattened, 
hyaline  and  not  appressed.    One  or  two  tentacle  scales  to  each  pore, 

Opldnroeonis  monokpis  sp-  oov. 

This  species  is  at  once  distinguished  from  both  0.  pulnerulenta 
and  miliaria  by  fewer  oral  papillse,  by  fewer  and  shorter  arm  spines 
and  by  the  presence  of  a  single  tentacle  scale^  instead  of  two,  to  each 
pore.  Oral  papillse,  six  or  seven  in  number  on  either  side  of  each 
jaw,  close-set  and  acute.  Each  lateral  arm  plate  bears  six  or  seven 
arm  spines,  which  are  rather  spiniform,  acute,  slightly  flattened 
and  hyaline;  uppermost  one  or  two  spines  nearly  twice  as  long  as, 
and  lowest  one  slightly  shorter  than,  corresponding  arm  joint.  A 
single  small,  leaf-like,  but  acutely  p)ointed,  tentacle  scale  at  each 
pore.  Dorsal  arm  plates,  rather  small,  fan-shaped,  not  in  contact 
with  each  other,  wider  than  long,  convex  along  median  line,  so  that 
the  arm  is  keeled  dorsally  as  a  whole.  V'entral  arm  plates,  very 
small,  much  wider  than  long,  much  shorter  than  corresponding  arm 
joint.  All  the  dorsal,  lateral  and  ventral  arm  plates  are  concen- 
trically striated. 

The  type  specimen  is  5  mm.  across  disk,  25  mm.  in  arm  length  and 
1  mm.  in  arm  width  at  base.     Color  in  alcohol:  light  yellow. 

Six  six^cimeiLs;  Sagami  Sea,  85  fathoms.  Two  specimens;  Sagami 
Sea,  300  fathoms. 
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OPHItrRODOR  ■*••.  Dov. 

Diek  ami  orul  hiikW'S,  induilinK  oral  shields,  closely  covered  with 
fini!  Rrui)iil(<s.  Fmir  cir  tivi'  oral  impiUse  on  either  side  of  each  jaw; 
oulcriiioHt  iH>int(<()  inwards,  stretching  above  ne?rt  papilla.  Teeth 
flat,  lliin,  with  widened  and  often  serrate  end.  Arms  not  very  long, 
widest  at  liasc,  taiHTing  iiutwards  to  the  verj'  slender  tip.  Ventral 
arm  plnt^-x  very  iiarn>w,  loiifciT  than  wide,  distinctly  in  contact  with 
each  otluT.  Vertclira*  of  distal  ami  joints  often  imperfectly  divided 
into  lialves  liy  a  lunKitiKliiial  scries  of  pores.  Six  or  more  ami 
s|>ines,  IciniE,  ttattcncHl,  hyaline,  not  ap|)ressed.  Single  tentacle  scale 
to  each  ]K»re, 

The  Renolype  is  Ophitmmin  {/ramlisquama  Koehler,  and  it  is  worth 
niitinK  that  a  specimen  of  this  siXH-io.-!  was  reeently  collected  at 
Okiiios^  (a  suhitiarine  hank),  in  the  Saganii  Sea. 

OPHIUKOCHXTA  sxn.  nov. 

Disk  closely  covered  with  fine  Rranules  and  sparsely  beset  rrith 
fine  spines.  Oral  angles  also  f;raniilatiH],  but  oral  shields  naked. 
NinneriiuN  eli>!«'-scl  oral  papilhe,  iif  whicli  outermost  one  is  pointed 
inwanls,  strclrhiut:  above  next  papilla,  which  is  the  largest.  Teeth 
triiinfculiir  and  obtusely  ]H)inted.  Anns  not  verj-  long,  rather  stout, 
stoiitcsl  at  base.  DursjU,  iLs  well  as  ventral,  anti  plates  well  devel- 
<iped,  widely  in  cimtact  with  eaeh  other.  Six  or  more  arm  spines, 
liiiiK,  IliiKclliiti'.  oprnpie,  mil  apprc,-i,ied.  Two  tentacle  scales  to  each 
pore,  ubrmliiil  one  overUppinK  base  of  lowest  ami  spine. 

The  KciiotyiH'  is  (>iihioi-liirUi  mixta  Lyman. 

Oliliiiirmliiilii  differs  li-oni  OiihioHninii  in  the  following  important 
piirticiilius;    mure  immerons  oral  papilla-,  of  which  the  outermost 
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entire,  or  double  with  soldered  halves,  and  always  lack  a  third, 
median  secondary  plate.  Further,  the  peristomal  plates  of  the 
former  type  are  distinctly  longer  in  proportion  to  their  width  than 
are  those  of  the  latter. 

Ignoring  the  smaller  size,  Ophiurochceta  much  resembles  Ophi- 
arachnQf  the  only  essential  differences  being  the  presence  of  scattered 
disk  spines  and  the  absence  of  accessory  oral  shields.  The  systematic 
value  of  the  accessory'  oral  shields  is,  however,  considered  insignificant 
by  Dr.  H.  L.  Clark.  I  have  also  observed  the  absence  of  the  acces- 
sor>'  oral  shields  in  some  interradii  of  a  specimen  of  Ophiarachna 
incrassata.  One  may  safely  say,  then,  that  the  relation  of  Ophiu- 
rochcEta  to  Ophiarachna  is  parallel  to  that  of  Ophiomasiix  to  Ophio- 
coma  or  of  Ophiochceia  to  Pedinura, 

Subfamily  2.  OPHIODERMATlXiE  nov. 

(Characters  as  given  in  key,  p.  83.) 

This  subfamily  includes  OphioconiSy  restr.,  Cryptopeltay  Baihy- 
pectinuray  Pedinuray  OphiopezelUiy  Ophiochcetay  OphiarachnelUiy  Ophio- 
chasmay  Ophiodernuiy  Ophionciis  and  Diopederma, 

Bath]rp«etinara  gotoi  sp.  nov. 

Diameter  of  disk  50  mm.  Length  of  arms  195  mm.  Width  of 
arms  at  base  7  mm.  Disk  pentagonal,  flat,  closely  covered  with 
fine  granules,  of  which  four  or  five  are  contained  in  1  mm.  Radial 
shields  only  partly  naked,  but  distinguishable  through  the  super- 
ficial granulatioas,  by  the  slight  swelling,  as  large,  elongated  ovate 
plates,  nearly  half  as  long  as  disk  radius,  wider  outwards;  naked 
part  ver>'  small,  ovate,  and  wider  without  than  within.  Genital 
slits  very  long,  almost  reaching  disk  margin.  Genital  plates  visible 
from  exterior,  lying  along  adradial  border  of  slits,  long,  ver>'  stout. 

Oral  shields  small,  triangular,  with  rounded  angles  and  convex 
sides,  nearly  as  wide  as  long.  Accessory  oral  shields  very  rudiment- 
ary; in  one  of  the  two  sp(»cimens  they  are  absent,  but  in  the 
other  they  are  indistinctly  represented  by  one  or  two  small  scales, 
which  are  s^^parated  from  the  oral  shield  by  granules.  The  adoral 
shiehls  are  almost,  and  the  oral  plates  entirely,  covered  with  granules, 
which  are  coarser  and  sparser  than  distally.  Eight  or  nine  oral 
papillae  on  either  side;  outennost  two  or  three  large,  flat,  thin,  outer 
second  largest;  inner  ones  small,  more  or  less  conical,  obtuse.  Five 
to  seven  teeth,  irregular  in  shape  and  size,  with  pointed  or  rounded 
ends,  arranged  in  an  irregular  vertical  row. 

Arms  Kmg,  stout,  gradually  tap?n»d  outwards,  with  a  rather  sharp 
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reduda  Koehler  (referred  to  Bathypectinura  by  Dr.  H.  L.  Clark).* 
It  is,  however,  distinguished  from  0.  Ijungmani  by  the  presence  of 
primary  disk  plates,  by  coarser  disk  scales,,  by  shape  of  radial  shields, 
by  the  disk  margin  being  not  so  closely  granulated,  and  by  the  shape 
of  the  oral  shields;  from  0.  custos  by  the  presence  of  primary  disk 
plates,  by  coarser  disk  scales,  by  the  shape  of  the  radial  shields,  by 
the  adoral  shields  not  meeting  each  other  within,  by  the  shape  of 
the  first  and  second  ventral  arm  plates,  by  the  presenCv^  of  lamellar 
plates  at  the  arm  bases,  and  by  shape  of  ciDrsal  arm  plates;  and 
from  0.  reduda  by  dorsal  side  of  disk  being  free  of  granules,  by 
radial  shields  not  being  divergent,  and  by  shape  of  ventral  arm  plates. 
Disk  covered  with  fine,  imbricating  scales,  among  which  the  six 
primaries  are  more  or  less  distinct;  the  radial  plates  are  smaller  and 
less  conspicuous  than  the  central  plate.  Radial  shields  triangular, 
with  acute  inner  angles,  twice  as  long  as  wide;  those  of  a  pair  are 
nearly  parallel,  being  separated  from  each  other.  Ventral  inter- 
brachial  areas  are  closely  covtred  with  very  fine  granules.  Oral 
shields  large,  triangular,  witfr  strongly  curved  outer  border,  less 
curved  lateral  sides,  obtuse  inner  angle  and  perfectly  rounded  lateral 
angles.  Adoral  shields  large,  triangular,  long,  tapered  within  to  an 
acute  point,  but  they  do  not  meet.  Lamellar  plates  and  fine  granules 
occur  on  dorsal  and  lateral  surface  of  free  arm  bases.  Dorsal  arm 
plates  triangular  at  first,  but  soon  becoming  quadrangular  with 
rounded  outer  comers  and  curved  lateral  borders,  much  wider 
without  than  within.  First  ventral  arm  plate  is -small,  triangular, 
with  rounded  angles,  nearly  as  wide  as  long;  those  beyond  are 
pentligonal,  with  an  inwardly  directed  angle,  which  is  covered  by 
the  preceding  plate;  outer  border  curved,  and  lateral  borders  con- 
cave and  lx)unded  by  tentacle  pores.  A  single  large,  oval  tentacle 
scale  occurs  on  the  abradial  side  of  each  pore;  besides,  on  the  adradial 
side  of  a  few  basal  pores,  there  are  present  one  or  two  rudimentary 
tentacle  scales,  more  or  less  covered  over  by  the  abradial  one. 

The  type  is  4.5  mm.  across  the  disk,  35  mm.  in  arm  length  and  0.8 
mm.  in  arm  width  at  base.  Color  in  alcohol:  yellowish  gray  above 
and  white  Inflow;   arms  banded  with  dark  gray. 

One  specimen;   off  Kdtsujima,  Sagami  Sea. 

It  is  recorded  that  the  al)ove  specimen  was  taken  with  a  coral-net, 

•  Ophwpezri  ri'ducin  appparrf  to  me  to  be  referable  to  OphiofUax.  The  presence 
of  only  three  long,  eyiindriral  arm  spine-s  and  of  only  five  oral  papilla^,  the  annu- 
Ution  on  the  arm.s  and  the  naked  oral  plates  are  all  characters  of  OphioplaXf 
but  not  of  genuine  Bathypectinura. 
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semicircular,  about  one-half  as  large  as  the  dorsal  arm  plate,  and 
bounded  along  the  distal  border  by  one  or  two  very  insignificant 
secondary  supplementary  plates,  which,  however,  are  present  only 
for  a  comparatively  short  distance  near  the  arm  base;  two  or  three 
first  dorsal  arm  plates  and  their  supplementary  plates  are  smaller 
than  those  beyond;  supplementary  plates  smaller  outwards  as 
dorsal  arm  plates  l)ecome  quadrangular,  and  finally  disappear. 
Lateral  arm  plates  not  ver\'  prominent,  meeting  neither  above  nor 
below.  First  ventral  arm  plate  very  small,  rather  pentagonal, 
longer  than  wide;  those  beyond,  quadrangular,  with  rounded  outer 
lateral  angles,  truncated  inner  lateral  angles  and  slightly  notched 
outer  border,  nearly  as  long  as  wide,  but  longer  than  wide  distally. 
Three  arm  spines,  short,  stout,  flattened,  blunt.  One  large,  oval 
tentacle  scale  to  each  pore.  Color  in  alcohol:  grayish  yellow;  disk 
reticulate<l,  and  arms  banded,  with  dark  purplish  brown. 

Three  specimens;  Enoshima.  Numerous  specimens;  Arai  Beach, 
Misaki  Marine  Biological  Station. 

The  ann  length  varies  from  six  to  eight  times  the  disk  diameter. 
In  smaller  specimens  the  arm  spines  are  less  flattened;  and  in  those 
smaller  than  4  mm.  across  the  disk  the  secondary  supplementary 
dorsal  arm  plates  are  almost  invisible. 

This  species  differs  from  the  genotype,  0.  diclydisca  H.  L.  Clark, 
in  the  shape  of  the  dorsal  arm  plates,  in  the  less  distinct  secondary 
supplementary  dorsal  arm  plates  and  in  the  smaller  and  more  insig- 
nificant radial  shields.  Further,  schizogonic  reproduction  has  not 
been  ol>served  in  the  present  species,  though  I  have  examined  many 
very  small  specimens.  O.  nuirktanneri,  as  well  as  the  genotype, 
resembles  Ophionereis  diibia  in  lacking  the  genital  papillie,  but 
differs  from  it  chiefly  in  the  presence  of  the  secondary  supplementary 
dorsal  arm  plates  and  in  the  much  narrower  arms.  0.  marktanneri 
is  by  no  moans  near  Ophionereis  porrecta  Lyman.  I  could  mention 
some  more  differences  than  those  enumerated  bv  Kfx*hler  l>etween 
these  two  sp(»cies,  but  it  is  not  nec(»ssar>'  to  do  so  here. 

This  channingly  handsome  species  is  one  of  the  most  common 
ophiurans  about  Misaki,  living  under  stomas  and  rocks. 

Family  5.  OPHIOCOMIDiB  LjunKnian,  1867. 
(Characters  as  given  in  keys,  pp.  74  and  75.) 

Key  to  8iihfamilien  of  Ophiocomidw. 

A — Radial  shields  long  and  wide,  bo<jt-shap<Hl,  widely  separated 
from  each  other;  three  to  five  ami  spines;  tentacle  scales 
short  and  leaf-like        OPHiocoMiNiB. 
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March  16. 
Mr.  Charles  Morris  in  the  Chair. 

Forty-seven  persons  present. 

The  Publication  Committee  reported  ihe  reception  of  papers 
under  the  following  titles: 

"Fixation  of  single  type  (Lectotypic)  specimens  of  species  of 
American  Orthoptera.  Division  III."  By  Albert  P.  Morse  and 
Morgan  Hebard  (February  27). 

"Notes  on  hematognathus  fishes.*'  By  Henry  W.  Fowler 
(March  1). 

"Cold-blooded  vertebrates  from  Florida,  the  West  Indies,  Costa 
Rica,  and  Elastem  Brazil."    By  Henry  W.  Fowler  (March  1). 

The  deaths  of  Thomas  Biddle,  M.D.,  a  member,  February  19, 
1915,  and  of  James  Geikie,  a  correspondent,  March  2,  1915,  were 
announced. 

Dr.  Clarence  E.  McClung  made  a  communication  on  parallel 
differences  in  germ  cell  organization  and  characters  of  the  body, 
illastrated  by  representatives  of  groups  or  families  of  Orthoptera. 

The  Recording  Secretary  read  the  following  communication  from 
Adele  M.  Fielde: 

A  new  hypothesis  concerning  huUerjlies, — It  is  known  that  a  virgin 
female  moth  or  butterfly  of  the  Great  Peacock,  the  Oak  Egger,  and 
some  other  species  attracts  males  of  her  kind  from  afar. 

No  naturalist  has  written  of  this  matter  more  charmingly  than 
has  Jean  Henri  Fabre.*  Having  sequestered  such  a  female  under  a 
wire-gauze  cover,  scores  of  males  came  from  woodsy  distances  to 
.seek  her.  Putting  her  in  an  air-tight  cell,  whether  of  paper,  wood, 
glass,  metal  or  cotton  batting  prevented  the  escape  of  her  effluvium 
and  therefore  prevented  the  arrival  of  her  .suitors.  If  placed  under 
a  l)ell  glass,  where  she  was  plainly  visible  to  the  oncoming  swarm 
of  males,  they  ignore<l  her  and  settled  upon  a  twig,  a  chair-bottom, 
a  bit  of  flannel,  or  a  few  dry  leaves  where  she  had  reposed  and  affixed 
her  subtile  aroma.  Even  smooth,  clean  surfaces  retained  her 
emanation  after  contact  with  her  and  lured  the  male  in  her  absence. 

Neither  strong  stenches  made  by  napthaline,  tobacco,  or  sul- 
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fifteen  inches  from  the  surface  of  the  ground  to  its  subterranean 
sustenance,  probably  has  a  sub-nose  that  smells  nothing  save  the 
fungus  whose  odor  emanates  from  the  sandy  soil. 

There  is  great  significance  in  the  fact  that  spiders  and  scorpions, 
having  no  practical  use  for  the  sense  of  smell  in  their  habitual  activi- 
ties, have  no  antennse. 

Summary. — If  moths  and  butterflies,  like  certain  ants,  have  a 
compound  nose,  then  one  of  the  sub-noses  guiding  the  habitual 
activities  of  the  male  insect  may  function  exclusively  in  discerning 
the  odor  of  the  adolescent  female.  Elision  of  the  whole  antennse 
would  then  prevent,  as  it  possibly  did  in  the  case  of  Fabre's  Oak 
Eggers,  a  return  under  the  allurement  offered  by  the  female. 

Moths  and  butterflies  normally  lacking  such  a  sub-nose  would 
not  be  subject  to  this  particular  lure,  although  the  antennae  were 
intact. 

This  hypothesis  fits  the  phenomena  and  explains  what  has  here- 
tofore been  considered  mysterious. 

Jacob  Parsons  Schaeffer,  M.D.,  was  elected  a  member. 

The  following  were  ordered  printed: 


1915.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  97 

in  the  original  description  b  used  throughout,  as  this  paper  is  not 
intended  to  be  in  any  way  revisionary. 

PaRATETTIX   HESPERUS. 

Jour,  X,  Y,  Erd,  Soc,,  VII,  p.  198,  (1899). 

Described  from  two  hundred  and  seventy-six  specimens  of  both 
sexes  from  one  locality. 

Single  type  here  designated:  9  ;  Glendale,  Oregon,  September 
9,  1897;  Morse. 

Paratettix  toltecus  extensus. 

Jour.  .V.  l^  Erd,  Soc.y  VII,  p.  198,  (1899). 

Based  on  eighteen  males  and  twenty-one  females  from  six  localities. 
Single  tj^pe  here  designated:     9  ;    San  Bernardino,  California, 
IJuly  16]/  1897;  [Morse]. 

Tettix  crassus. 

Jour,  X.  Y.  Eni.  Soc.,  VII,  p.  201,  (1899). 

Based  on  eighteen  males  and  twenty-three  females  from  two 
definite  localities  and  the  State  record. 

Single  type  here  designated:     cf;  Colorado;  Morrison. 

Tettix  hancocki. 

Jour,  X,  Y,  Ent,  Soc.y  VII,  p.  200,  (1899). 

Descril)ed  from  fourteen  males  and  fourteen  females  from  a  single 
locality. 

Single  t>T>c  here  designated:  cf;  Ames,  Iowa,  [May  30];  E.  D. 
Ball. 

T[ettix]  h[ancocki]  abbreviatus. 

Jour,  X.  Y,  Era.  Soc,,  VII,  p.  200,  (1899). 

Based  on  specimens  from  the  type  series  of  Tettix  hancocki. 

Single  type  here  designated:     c?;   Ames,  Iowa,  [May  24];   E.  D. 

Ball. 

Tettix  tentatus. 

Jour.  X,  Y,  Ent,  Soc,,  VII,  p.  200,  (1899). 
Based  on  one  male  and  five  females  from  four  localities. 
Single    t\'pe    here    designated:     9 ;     Laggan,    Alberta;     Bean; 
Museum  of  Comparative  2k)ology. 


*The  UMe  of  brackets  in  the  present  paper  indicates  authentic  information 
not  contained  in  the  original  description. 
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Tettigidea  DAVISI. 

Psyche,  XV,  p.  25,  (1908). 

De8cril>ed  from  fifteen  specimens  from  three  localities. 
Single  type  here  designated:     9  ;    Perth  Amboy,   New  Jersey, 
May  31;   Win.  T.  Davis. 

Tettigidea  prorsa  elongata. 

Jour,  \\  r.  EnL  Soc,  III,  p.  16,  (1895). 
DeserilKHi  from  two  males  and  one  female  from  a  single  State. 
Single  type  here  designated:     9  ;    Georgia;    Museum  of  Com- 
parative Zoolog>'. 

Tettigidea  spicata. 

Jour,  \.  }\  EnL  Soc.,  Ill,  p.  108,  (1895). 
Base<l  on  one  male  and  two  females  from  two  localities. 
Single  t>'pe  here  designated:     9  ;    Florida;    Morrison;    Hebard 
Collection,  Type  No.  402. 

PSEUDOPOMALA   BRACHYPTERA   REVERSA. 

Psyche,  VII,  p.  343,  (1896). 
Based  on  material  from  unspecified  localities. 
Single    tyi>e    here    designated:     9  ;     [Sudbury,    Massachusetts, 
July  10,  1892;  Morse.] 

CORDILLACRIS   AFFINI8. 

Psyche,  X,  p.  115,  (1903). 

Baseil  on  one  male  and  five  females  from  a  single  county. 

Single  type  here  designated:  unique  cT;  Onnsby  County, 
Nevada,  lower  edge  of  pine  zone,  1,700-2,000  metres,  west  of  Carson 
City,  July  6;  C.  F.  Baker. 

Orphulella  olivacea. 

Psyche,  VI,  p.  477,  (1893). 

Based  on  one  hundred  and  eighty  males  and  one  hundred  and 
sixty-seven  females  from  two  localities. 

Single  t>'pe  here  designated:  9  ;  Stamford,  Connecticut,  August 
[13  to  17,  1891);  Morse. 

ClINOCEPHALUS   ELEGAN8. 

Psyche,  VII,  p.  402,  (1896). 

B&sed  on  five  males  and  two  females  from  two  definite,  two  State, 
and  one  unkno^^Ti  locality. 

Single  type  here  designated:  cT;  Ravenswood,  Ix)ng  Island, 
New  York;  Beutenmuller;  Museum  of  Comparative  Zoolog>'. 
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ChLCBALTIS   CONSPERSA   PRIUA. 

Psyche,  VII,  p.  420,  (1896). 

Based  on  an  unspecified  series  from  three  localities. 
Single  t>T)e  here  designated:     9  ;  Sherborn,  Massachusetts,  1895; 
Morse. 

STENOBOTHHt'S  ACUTUS. 

Psyche,  X,  p.  115,  (1903). 

Based  on  five  males  from  a  single  locality. 

Single  tjpe  here  designated:  c?;  Ormsby  County,  Nevada, 
lower  edge  of  pine  zone,  1,700-2,000  metres,  west  of  Carson  City, 
July  6;  C.  F.  Baker. 

HiPPISCUS    lUMACULATUS. 

Psyche,  XIII,  p.  119,  (1906). 

Described  from  a  unique  male  from  Clarendon,  Texas,  August  18, 
1905;  Morse. 

S[pharagemon]  .gquale  subsp.  scudderi. 

Proc.  Bost.  Soc.  Xat.  Hist.,  XXVI,  p.  225,  (1894). 

Based  on  eighty-eight  piales  and  ninety-eight  females  from  eight 
localities. 

Single  type  here  designated:  9  ;  Sherborn,  Massachusetts,  July 
25,  1892;   Monsc. 

[Spharagemon  collare]  race  anoustipenne. 
Psyche,  VII,  p.  298,  (1895). 
Based  on  nine  males  and  four  females  from  a  single  locality. 
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Spharagemon  INORNATUM. 

Psyche,  VII,  p.  291,  (1895). 

Described  from  a  unique  female,  Hot  Springs,  New  Mexico, 
7,000  feet. 

Spharagemon  oculatum. 

Proc,  Boat.  Soc,  Nat.  HisL,  XXVI,  p.  232,  (1894). 

Based  on  seven  males  and  seven  females  from  probably  four 
localities. 

Single  type  here  designated:  9  ;  Marshall  County,  Indiana, 
August  1,  1892;  Blatchley,  (dried  alcoholic). 

Spharagemon  saxatile. 

Proc,  Bost.  Soc.  Nat.  Hist.,  XXVI,  p.  229,  (1894). 
Based  on  ninety-one  males  and  sixty  females  from  eleven  localities. 
Single   type    here   designated:     9 ;     Blue   Hill,    Massachusetts, 
[September  20,  1891);  Morse. 

Spharagemon  saxatile  planum. 

Psyche,  XI,  p.  13,  (1904). 

Based  on  twenty-two  males  and  ten  females  from  a  single  locality. 
Single  type  here  designated :     9  ;  Wytheville,  Virginia,  September 
4  to  5,  1903,  2,300  feet;  Morse. 

EOTETTIX   PALU8TRI8. 

Psyche,  XI,  p.  7,  (1904). 

Described  from  three  males  and  one  female  from  one  locality. 
Single  type  here  designated:     cT;   Live  Oak,  Florida,  August  10, 
1903;  Morse. 

EOTETTIX    PUSILLUS. 

Psyche,  XI,  p.  7,  (1904). 

Based  on  seventeen  males  and  two  females  from  two  localities. 
Single  t>Tx*  here  designated:     cT;  Waycross,  Georgia,  August  11, 
1903;  Morse. 

Hesperotettix  kloridensis. 

Can.  Ent.,  XXXIII,  p.  130,  (1901). 

Descrilnxl  from  fourteen  males  and  four  females  from  a  single 
locality. 

Single  type  here  designated:  cf;  Hastings,  Florida,  August 
17  to  18,  [1900;  A.  J.]  Bro^vn. 
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'._  I^SPBROTEmX  NEVADENSIS. 

•''  Psyche,  X,  p.  115,  (1903). 

Described  from  three  males  and  three  females  from  a  single  locality. 

Single  type  here  designated:  d";  Ormsby  County,  Nevada, 
lower  edge  of  pine  zone,  1,700-2,000  metres,  west  of  Carson  City, 
July  6;  C.  F.  Baker. 

Bradynotes  compacta. 

Psycfte,  X,  p.  116,  (1903). 

Described  From  four  males  and  four  females  from  a  single  locality. 

Single  type  here  designated:  c?;  Ormsby  County,  Nevada, 
lower  edge  of  pine  zone,  1,700-2,000  metres,  west  of  Carson  City, 
July  6;  C.  F.  Baker. 

PODISMA   SCUDDERI.* 

Psyche,  Xlll,  p.  120,  (1906). 

Described  from  a  unique  female  from  Cheaha  [Chehawhaw] 
Mountain,  Alabama,  July  13,  1905,  2,300  feet;  Morse. 

Paratylotropidia  beltbnmublleri. 

Psyche,  XIV,  p.  14,  (1907). 

Based  on  a  unique  female,  Valley  of  Black  Mountain,  North 
Carolina,  August  30,  1906,  W.  Beutenmuller;  American  Muaeum  of 
Natural  Historj-. 

M  ELAN  0  plus   ACSTRALIS. 

PsyOie,  XI,  p.  13,  (1904). 

Ba-sed  on  a  unique  male,  Savannah,  Georgia,  August  14,  1903; 
Morse. 
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Melanoplus  DECEPTUS. 

Psyche,  XI,  p.  9,  (1904). 

B&sed  on  eight  males  and  eight  females  from  a  single  locality. 
Single  t>T)e  here  designate<l:     cT ;  Jones  Peak,  Balsam  Mountains, 
North  Carolina,  August  19,  1903,  5,700-6,100  feet;  Morse. 

Melanoplus  decoratus. 

Psyche,  XI,  p.  12,  (1904). 

Based  on  five  males  and  sixteen  females  from  four  localities. 
Single  t}^^?  here  designated:     cT;  Murphy,  North  Carolina,  July 
25,  1903,  1,800  feet;  Morse. 

Melanoplus  devius. 

Psyche,  XI,  p.  12,  (1904). 

Based  on  twenty-four  males  and  twenty-one  females  from  two 
localities. 

Single  type  here  designated:  cT ;  Wytheville,  Virginia,  September 
4  to  5,  1903,  3,000-3,500  feet;  Morse. 

Melanoplus  divergens. 

Psyche,  XI,  p.  8,  (1904). 

Based  on  fifteen  males  and  eighteen  females  from  one  locality. 
Single  t>T)e  here  designated:     cT;   Balsam,  North  Carolina,  July 
24,  1903,  5,000-6,000  feet;  Morse. 

Melanoplus  harrisi. 

Psyche,  XVI,  p.  12,  (1909). 

De.scril>ed  from  a  unique  male,  Needham,  Massachusetts,  August 
23,  1908,  rank  herbage  in  upland  field;   Morse. 

Melanoplus  latens. 

Psyche,  XIII,  p.  120,  (1906). 

BaM»d  on  six  males  and  ten  females  from  four  localities. 
Single    tyjH*    here    designated:     cf;     Caddo,    Indian    Territory, 
August  9,  1905;  Morse. 

Melanoplus  scudderi  latus. 

Psyche,  XIII,  p.  122,  fHK)6). 
BasiMl  on  two  males  from  one  locality. 

Single  tyiM*  here  designated:  cT ;  Bonita,  Texas,  August  14,  1905; 
Morse. 
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Mblanoplus  BIHILIS. 

Psycke,  XI,  p.  9,  (1904). 

Based  on  three  males  from  a  single  locality. 

Single  type  here  designated:    <?;  Murphy,  North  Carolina,  July 
25,  1903,  1,800  feet;  Morse. 

Melanoplus  STRxnaosus. 

Psyche,Xl,p.  11,(1904). 

Based  on  one  male  and  four  females  from  two  localities. 

Single  type  here  designated:    unique   cf;    De  Funiak  Springs^ 
Florida,  August  5,  1903;  Morse. 

MeLANOPLUS  8TLVESTRI8. 

Psyche,  XI,  p.  10,  (1904). 

Based  on  thirteen  mates  and  seventeen  females  from  four  localities. 
Single  type  here  designated:     d" ;  Blowing  Rock,  North  Carolina, 
July  19,  1903,  3,500-4,000  feet;  Morse. 

Melanoflus  syuuetricus. 

Psyche,  XI,  p.  8,  (1904). 

Based  on  three  males  and  six  females  from  a  single  locality. 

Single  type  here  designated:     d";   Carrabclle,  Florida,  August  9 
1903;  Morse. 

Melanoflus  tefidds. 
Psycke,  XIII,  p.  121,  (1906). 
Based  on  three  males  and  three  females  from  one  locality. 
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Melanoplus  TUBERCULATUS. 

Psyche,  XIII,  p.  121,  (1906). 

Described  from  twelve  males  and  three  females  from  two  localities. 
Single  tj-pe  here  designated:     cT;    Quanah,  Texas,  August  21, 
1905;  Morse. 

SCUDDERIA   CUNEATA. 

Can.  Era.,  XXXIII,  p.  130,  (1901). 

Described  from  a  unique  male,  Alabama;  Baker. 

XiPHIDIUM   QRACILLIMUM. 

Can.  Em.,  XXXIII,  p.  236,  (1901). 

Described  from  five  males  and  one  female  from  two  localities. 
Single  type  here  designated:  cT;  [Miami],  Biscayne  Bay,  Florida; 
Mrs.  A.  T.  Slosson,  Museum  of  Comparative  Zoology. 

XiPHIDIUM  OCCIDENTALE. 

Can.  Ent.,  XXXIII,  p.  202,  (1901). 

Based  on  sixty-nine  males,  sixty  females  and  three  immature 
specimens  from  eleven  localities. 

Single  type  here  designated:  cf ;  Tehachapi,  California,  [August  3,] 
1897;  Morse. 

X[iPHIDIUM]   OCCIDENTALE  CAMURUM. 

Can.  Eni.,  XXXIII,  p.  202,  (1901). 

Based  on  a  single  female,  Ashland,  Oregon,  September  7,  1897; 
Morse. 

X[iPHIDIUM]   OCCIDENTALE  CAUDATUM. 

Can.  Eni.,  XXXIII,  p.  203,  (1901). 

Based  on  one  male  and  two  females  from  a  single  locality. 
Single  tj-pe  here  designated:   9  ;  Mount  Shasta  district,  California, 
July;  H.  Edwards,  Museum  of  Comparative  Zoology. 

XiPHIDIUM   8PIN08UM. 

Can.  Ent.,  XXXIII,  p.  201,  (1901). 

Base<l  on  three  males,  two  females  and  one  immature  female  from 
a  single  locality. 

Single  t\T)e  here  designate<l:  cT;  Corona<lo,  California,  July  24, 
1897,  on  salt  marsh;  Morse. 
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XiPHIDIUM   VIC  I  NUM. 

Can.  Ent,  XXXIII,  p.  203,  (1901). 

Described  from  sixty-one  males  and  fifty-nine  females  from 
fifteen  localities. 

Single  type  here  designated:  cT;  Palm  Springs,  California,  [July 
10,]  1897;  Morse. 

[XiPHmiuM  vicinum]  form  productum. 

Can.  Era.,  XXXIII,  p.  204,  (1901). 

Ba.-iod  on  a  portion  of  the  typical  series  of  Xipkidium  vicinum. 

Single  type  here  designated:  9;  San  Bernardino,  California, 
[July  15,]  1897;  Morse. 

Odontoxiphidium  APTEHUM. 

Can.  Ent.,  XXXIII,  p.  129,  (1901). 

Based  on  twelve  males,  sixteen  females  and  two  immature  speci- 
mens from  one  locality. 

Single  tj-pe  here  designated:  cT ;  Hastings,  Florida,  August 
[18  to  21,  1900;   A.  J.|  Brown. 
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A  BIOLOGICAL  BEC0HHAI88AHCE  OF  THE  OKSFIHOKEE  SWAMP 

IH  OEOBOIA. 

Prefatory. 

During  the  summer  of  1912  a  party  of  zoologists,  all  fro:n  Cornell 
University,  visited  the  Okefinokee  Swamp  in  southeastern  Georgia, 
remaining  seven  weeks  in  the  early  summer  (May  28  to  July  13). 
The  party  consisted  of  Professors  C.  R.  Crosby  and  J.  Chester 
Bradley,  of  the  Department  of  Entomology;  Dr.  A.  H.  Wright,  of 
the  Department  of  Zoologj^;  Headmaster  W.  D.  Funkhouser,  of  the 
Ithaca  High  School;  Messrs.  M.  D.  Leonard,  S.  C.  Bishop  and  A.  R. 
Cahn,  of  the  class  of  1913,  and  Paul  Battle,  of  Bainbridge,  Ga. 
Mr.  E.  L.  Worsham,  State  Entomologist  of  Georgia,  and  Mr.  (Charles 
S.  Spooner,  Assistant  State  Entomologist,  were  with  the  party  for 
a  week.  A  smaller  party  fr^m^  the  same  institution  spent  two 
weeks  in  the  swamp  in  December,  1913  (December  18,  1913,  to 
January  1,  1914).  This  party  consisted  of  Professors  James  G. 
Nee<iham  and  J.  Chester  Bradley,  John  T.  Needham  and  Paul 
Battle.  In  addition.  Dr.  Bradley  and  Mr.  Battle  spent  a  week  in 
the  swamp  in  September,  1913,  and  Dr.  Bradley  had  made  ver>' 
brief  trips  into  the  swamp  in  the  fall  of  1909  and  the  spring  of  1911. 

The  object  of  all  these  expeditions  was  to  study  and  put  on  record 
something  of  the  biological  conditions  in  this  extensive  fresh-water 
swamp,  whic^  still  presents  in  a  large  measure  primitive  and  inter- 
esting conditions  of  environment,  l)efore  they  should  l>ecome  forever 
change<l  by  the  now  rapidly  penetrating  luml)ermen. 

Under  the  al)ove  title  it  is  intended  to  publish  reports  upon  the 
various  groups  collated,  as  studied.  In  due  course  a  general  account 
of  the  (geological  and  environm(»ntal  features  will  Ix?  published.  A 
r(»port  upon  the  birds,  by  Dr.  Albert  H.  Wright  and  F.  Harper, 
hibi  app<»anMl  in  The  Auk,  1913,  4  :  477  505,  PI.  XIV-XX.  This 
contains  bri(»f  d(»scriptions  of  the  various  ** habitats"  of  the  swamp. 

In  the  reports  on  the  various  groups,  observations  made  and 
sp<»cimens  colh^ctiMi  during  the  summer  of  1912  will  Ik»  credited  to 
th<»  '*Coniell  University  Exp<*dition,*'  abbreviated  .'*C.  U.  Kxp." 
This  d(>(»s  not  iniplv  that  the  univ(Tsitv  ha<l  anv  official  connection 
with  th<»  work.  Kach  niemlH*r  of  the  party  went  on  his  own  initiative 
ami  at  his  ovm  exp<»n'*e. 
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THE   REPTILES. 
I.  TURTLES,  LIZARDS,  AND  ALLIGATOR. 

BY  ALBERT  H.  WRIGHT  AND  W.  D.  FUNKHODSER. 

Although  the  Okefinokee  Swamp  represents  one  of  the  most- 
interesting  regions  in  the  southeastern  United  States  for  the  study 
of  reptihan  hfe,  practieiily  no  records  have  been  made  of  this  part 
of  its  fauna.  The  following  paper  is  intended  as  a  preluninary 
contribution  toward  a  knowledge  of  the  herpetology  of  this  area — 
an  area  which  is  sure  to  prove  a  rich  field  for  zoological  work  when 
suitable  provision  has  been  matle  to  render  its  interior  more  accessible. 

Few  attempts  have  been  made  to  enter  the  Okefinokee  for  scientific 
purposes.  The  swamp,  in  its  earlier  history,  was  a  centre  for  beau- 
tiful Indian  legemls  and  mythical  tales;  in  later  times,  this  pathless- 
wilderness  occasioned  a  weird  medley  of  stories,  many  of  w^hich 
reflect  its  supposedly  dangerous  attributes.  The  miasmatic  effect 
of  the  "black  mud,  the  stench  from  which  soon  Ijecame  so  intoler- 
able as  to  induce  vomiting,"  impresses  Captain  Rodenbough  (1838)' 
as  its  worst  characteristic;  while  another  considers  it  "  very  dangerous. 
to  the  health  of  man  especially  to  recent  arrivals  in  the  country; 
....  in  the  Okefinokee  mosquitoes  sometimes  rise  in  such  swarms 
that  the  trees  are  only  seen  dimly  as  through  a  dust-storm."  But 
with  natives  and  travellers  alike,  a  deterrent  more  powerful  than 
either  of  these  beliefs  are  the  dreaded  reptiles  within  its  borders. 
Paul  Fountain,*  in  his  A  Day  in  a  Cypress  Swamp  (Okefinokee), 
devotes  practically  his  entire  chapter  to  these  cold-blooded  creatures. 
He  says:     "A  greater  number  of  reptiles  may  be  found  in  this 
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could  be  seen,  to-day  scarcely  one  may  be  found.  It  seems  a  very  wanton 
destruction  of  life  to  kill  so  many  of  these  large  animals,  especially  when  it  is 
remembered  that  a  large  alligator  hide  is  worth  to  the  hunter  only  about  $1.50." 
''Just  how  soon  (if  at  all)  the  alligator  is  likely  to  be  exterminated  in  our 
Southern  States  it  is  impossible  to  say,  but  so  long  as  those  two  great  swampy 
wastes,  the  Everglades  and  the  Okefinokee,  remain  undrained,  the  great  American 
reptile  is  not  likely  to  become  entirely  extinct." 

Of  this  same  form  we  have  the  ver>'  interesting  account  of  Andrew 
Ellicott/  who  served  as  the  United  States  Commissioner  to  determine 
the  boundary  l)etween  Florida  and  Georgia  in  1800.  With  the 
Spanish  Commissioner,  he  started  up  the  St.  Mary's  January  23, 
and  returned  March  3;  and  his  mounds  "A"  and  **B*'  have  been 
the  subject  of  many  memorials  by  lK)th  Florida  and  Georgia.  He 
writes: 

**This  being  the  season  that  the  Alligators,  or  American  crocodiles  were  be- 
ginning to  crawl  out  of  the  mud  and  bask  in  the  sun,  it  was  a  favorable  time  to 
take  them,  both  on  account  of  their  torpid  state,  and  to  examine  the  truth  of  the 
report  of  their  swallowing  pine  knots  in  the  fall  of  the  year  to  serve  them,  (on 
account  of  their  difficult  digestion)  during  the  term  of  their  torpor,  which  is 
probably  about  three  months.  For  this  purpose  two  Alligators  of  about  eight 
or  nine  feet  in  length  were  taken  and  opened,  and  in  the  stomach  of  each  were 
found  several  pine  and  other  knots,  pieces  of  bark,  and  in  one  of  them  some 
charcoal;  but  exclusive  of  such  indigestible  matter,  the  stomachs  of  both  were 
empty.  So  far  the  report  appears  to  be  founded  in  fact;  but  whether  these  were 
swallowed  on  account  of  their  tedious  digestion,  and  therefore  proper  during  the 
time  those  animals  lay  in  the  mud,  or  to  prevent  the  collapse  of  the  coats  of  the 
stomach,  or  by  accident  owing  to  their  voracious  manner  of  devouring  their 
food,  is  difficult  to  determine. 

**The  Alligator  has  been  so  often,  and  so  well  described,  and  those  descriptions 
are  so  well  known,  that  other  attempts  have  become  unnecessary.  It  may 
nevertheless  be  proper  to  remark  that  so  far  as  the  human  species  are  concerned, 
the  .\lligators  appear  much  le«  dangerous  than  has  generally  been  supposed, 
particularly  by  those  unacquainted  with  them.  And  I  do  not  recollect  meeting 
with  but  one  well  authenticated  fact  of  any  of  the  human  species  being  injured 
by  them  in  that  country,  (where  they  are  ver>'  numerou.H,)  and  that  was  a  negro 
near  New  Orleans,  who  while  standing  in  the  water  sawing  a  piec>e  of  timljer,  had 
one  of  his  legs  dangerously  wounded  oy  one  of  them.     My  opinion  on  this  8ul>- 

i'ect  is  founded  on  my  own  experience.  I  have  frequently  l>een  a  witness  to 
ndians,  including  men,  women  and  children,  bathing  m  rivers  and  |)onds,  where 
those  animals  are  extremely  numerous,  without  any  apparent  dread  or  caution: 
the  same  practice  was  pursued  by  myself  and  people,  without  caution,  and 
without  injur}'. 

**Some  of  the  Alligators  we  kilUni  were  ver>'  fat,  and  would  doubtless  have 
yielded  a  considerable  quantity  of  oil,  which  in  probably  almost  the  only  use  that 
will  ever  l>e  ma<ie  of  them;  however  their  tails  art*  frequently  eaten  by  the  Indians 
and  negroes,  and  Mr.  Ik)wles  informed  me  that  he  thought  them  one  of  the 
greatest  of  delicacies. 

"The  Alligators  appear  to  al)oun<l  plentifully  in  musk,  the  smell  of  which  is 
sometimes  perceptible  to  a  considerable  distance,  when  they  are  wounded  or 
killed;  but  whetner  the  musk  is  contained  in  a  receptacle  for  that  purpose,  and 
secreted  by  a  particular  gland  or  glands,  or  generally  difTu-sed  through  the  system 
appears  .somewhat  uncertain :  and  I  confess  their  appearance  was  so  disagreeable 
and  offensive  to  me,  that  I  felt  no  inclination  to  undertake  the  dissection  of  one 
of  them." 

*  EUicott,  Andrew.    The  Journal  of,  etc.    Philadelphia,  1803.    Pp.  276-278. 
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The  bulk  of  the  material  described  in  the  present  paper  was 
obtained  by  the  expedition  from  Cornell  University  during  the 
summer  of  1912,  at  which  time  the  swamp  was  entered  from  the 
southwestern  side  and  a  permanent  camp  established  on  Billy's 
Island,  located  in  the  centre  of  the  swamp.  From  this  camp 
side  trips  were  made  from  time  to  time  throughout  the  summer, 
and  a  fairly  accurate  idea  of  the  geography  and  biology  of  the  region 
was  obtained. 

Most  valuable  services  were  rendered  to  this  party  by  the  Lee 
family,  living  on  Billy's  Island,  the  only  human  inhabitants  of  the 
interior  of  the  swamp,  and  practically  out  of  touch  with  the  outside 
world.  Their  primitive  mode  of  living  had  a^Iapted  them  to  a 
marvellous  degree  to  the  appreciation  of  the  wild  life  about  them, 
and  their  observations  and  knowledge  of  natural  phenomena  proved 
to  be  surprisingly  accurate.  The  older  men  and  boys  were  indis- 
pensable as  guides  while  the  party  was  in  the  swamp,  and  on  the 
exit  of  the  party  a  container  was  left  with  them  to  be  filled  with 
specimens  which  might  come  to  their  hands  later  in  the  year.  This 
container,  full  of  material  chosen  with  evident  care  and  good  judg- 
ment, was  received  November  15,  1912,  and  the  specimens  thus 
seeured  proved  a  valuable  a<ldition  t-o  those  previously  collected. 
In  December,  1913,  data  were  obtainal  on  the  «nnter  condition  of 
some  of  the  forms  here  noted. 

The  list  of  species  here  described  is  of  course  hardly  more  than 
a  check-list  of  those  reptiles  noted  during  the  two  months  which 
the  party  spent  in  the  Okefinokee,  and  is  no  doubt  very  incomplete 
as  regards  the  extent  of  the  reptilian  fauna  of  the  swamp,  but  it  is 
hope<l  that  it  will  serve  as  a  basis  for  future  work  and  as  an  aid  to 
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1.  Maeroolemmyt  tomminekii  Troo«t.    Plate  I.  fig.  3. 

The  alligator  snapper,  called  by  the  natives  "gator  terrapin" 
or  *Moggerhea(l,"  was  reported  as  being  common  in  the  Okefinokee, 
but  very  few  specimens  were  seen  by  our  party.  No  adults  were 
collected.  The  presence  of  the  alligator  snapper  in  the  Okefinokee 
carries  its  range  eastward  to  the  easternmost  Gulf  tributary  (the 
Suwannee)  and  the  former  eastern  boundary  of  old  West  Florida. 
Its  association  here  with  Chelydra  serpentina  suggests  that  the  latter 
may  have  been  an  Atlantic  coast  contribution  through  the  St.  Mary\s. 

This  turtle  is  said  to  attain  a  large  size  in  its  natural  habitat  in 
the  lakes  of  this  region,  and  some  evidence  was  secured  to  bear  out 
this  statement.  A  specimen  about  eight  inches  in  length  was  cap- 
ture<l  June  17  and  placed  in  a  "bee-gum"  for  safekeeping.  On 
the  return  to  the  spot  the  next  day,  the  turtle  had  escaped.  Dave 
Lee  stated  that  he  had  seen  turtles  with  the  head  alone  as  large  as 
the  shell  of  this  specimen.  A  skull  of  Macrodemmys  temminckii 
with  the  lower  mandible  missing  was  found  on  one  of  the  islands, 
and  it  proved  by  its  measurements  that  this  turtle  approaches  such 
a  size.  This  skull,  old  and  much  weathered,  agrees  exactly  with 
Boulenger's  figure*  in  the  arrangement  of  bones  and  sutures  and  in 
the  position  of  the  fossae.     It  measures  as  follows: 

Maximum  length  6§  inches,  maximum  width  6  inches,  width 
l)etween  centres  of  orbital  sockets  2i  inches,  diameter  of  orbit  1 
inch,  distance  from  eye  to  snout  (between  openings)  1  inch,  height 
of  upper  mandible  at  ant<?rior  hook  2  inches,  maximum  width  of 
upper  mandible  (at  posterior  angle)  4  inches,  width  of  nasal  opening 
1  inch. 

In  connection  with  this  data,  a  large  scale,  probably  from  the 
shell  of  an  **  alligator  snapp<»r,"  was  found  in  the  swimming  hole  at 
the  boat  landing  on  Billy's  Island,  June  9, 1912.  This  scale  is  flat, 
thin,  hard  and  fan-shape<i;  on  the  upper  surface  eight  radiating 
longitudinal  ridges  and  numerous  close,  concentric,  subparallel 
transv(»rs<»  grooves,  the  under  surface  smooth  and  slightly  undulating. 
The  scale  is  dr>'  and  brittle,  much  weathered  and  inclined  to  peel 
on  the  uppiT  surface  and  is  the  cephalic  scale  of  one  of  the  costal 
series.  Maximum  length  5|  inches,  maximum  width  5J  inches, 
slightly  broken  on  one  side  at  distal  angle. 
No  eggs  of  this  turtle  were  collected. 


British  Museum  Catalogue,  Cheloniann,  1889,  p.  24,  fig.  5. 
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2.   Chalrdn  Mrpentina  (Lionaua).    Plmte  I,  6|.  G;  II.  Bg.  S, 

Two  young  snapping  turtles  were  brought  out  of  the  Bwamp  and 
at  the  time  were  not  carefully  examined,  but  were  supposed  to  be 
young  of  the  alligator  snapper.  On  comparison  with  simUar-sized 
representatives  of  Chslydra  serpentina  taken  at  Ithaca,  N.  Y.,  they 
prove  to  be  identical  with  the  northern  specimens.  They  are  without 
the  acalloped  anterior  margin  of  .1/.  temmituAH  young,  as  represented 
by  Agassiz'  and  do  not  possess  the  striking  papillse  of  the  young 
of  the  alligator  snapper.  The  orbits  are  directed  outwards  and 
upwards  a.s  in  C.  serpentina  and  wholly  unlike  the  condition  in  the 
large  skull  of  M.  temminekii  secured  in  the  swamp.  Furthermore, 
no  supramarginals  appear  in  the  carapace.  The  specimens  are 
small,  the  larger  having  a  shell  li  inches  long  by  li  inches  wide. 
A  brief  description  may  be  given  as  foUow-s; 

Carapace  grayish-lilack;  very  rough;  three  distinct  ridges,  the 
central  highest ;  vertebral  plates  distinctly  serrate  at  edges,  Lnclined 
to  overlap,  each  platn  roughly  bifid  posteriorly;  marginal  plates 
thick,  narrow,  edges  smooth  anteriorly,  strongly  toothed  posteriori^'. 
Plastron  acute  posteriorly;  black  with  white  marginal  markings. 
Head  gray,  skin  tul>erculato,  white  spot  l>etow  angle  of  manflible 
on  each  side.  Neck  black,  skin  loose  anri  wrinkled.  L^s  black, 
unmarked.  Skin  of  head,  neck,  legs  ami  under  surface  of  body 
gray  or  black,  rough  and  finely  tuherculate.  Tail  long,  black, 
spiny  above,  smooth  below,  gradually  narrowing  to  apex. 

3.   Cinoiternnm  ptliaiylTaniDiiIIl  Bosr,     Plate  II.  fii.  3. 

It  is  one  of  the  common  turtles  of  the  swam]),  found  both  on  land 
and  in  the  water.  These  turtles  were  often  seen  in  the  shallower 
waters  of  the  lakes  and  in  the  ponds  on  the  islan<ls  and  frequently 
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behind;  reddish-yellow,  with  deep  brown  rectangular  grooves  at 
inner  and  posterior  edges  of  plates;  interstices  between  hinges,  and 
sutures  between  plates  wide.  Neck  long;  skin  loose  and  much 
wrinkled;  black  above,  sordid  white  beneath.  Head  comparatively- 
large;  black  or  brown  above,  occasionally  spotted  with  yellow  or 
greenish-yellow  on  sides,  uniform  white  or  yellow  beneath;  upper 
mandible  with  strong  curved  blunt  hook.  Legs  unmarked,  brown- 
black;  claws  long,  strong  and  sharp.  Tail  thick  and  suddenly 
acuminate  at  extremity.  Average  length  of  carapace  3J  inches, 
width  2\  inches;  plastron  3}  inches  in  length  by  2  inches  in  width; 
height  of  shell  1§  inches;  width  of  head  J  inch. 

The  time  during  which  the  specimens  were  collected  (May  and 
June)  seemed  to  be  the  egg-laying  season.  A  fine  large  female 
(C.  U.,  No.  6,456)  was  taken  on  the  nest  in  the  act  of  egg-laying, 
June  11,  1912,  and  three  eggs  were  found  with  the  specimen.  The 
nest  was  in  rotten  wood  by  the  side  of  a  dead  log  and  the  eggs  were 
deposited  at  a  depth  of  three  inches  below  the  surface  of  the  decayed 
wood.  In  the  stomach  of  a  king  snake  {Ophibolus  getulus)  (C.  U., 
No.  6,138)  taken  on  Billy's  Island,  June  11,  1912,  was  found  one 
egg  of  Cinosternum  -pennsylvaniciim^  together  with  two  eggs  of 
Chrysemys  floridana.  Another  king  snake  (C.  U.,  No.  6,146)  taken 
on  Billy's  Island  had  what  was  apparently  the  shells  of  Cinosternum 
eggs  in  its  stomach,  and  a  third  snake  of  the  same  species  also  taken 
on  Billy's  Island  had  in  its  stomach  a  large  numl>er  of  crushed  and 
finely  broken  shells  of  the  same  kind  of  eggs.  Finally,  Mr.  Harper 
relates  how  he  and  Dave  Lee  stumbled  upon  a  king  snake,  and  when 
they  had  rerovere<l  they  found  a  small  Cinosternum  digging  in  the 
sand — all  of  which  seems  strong  circumstantial  evidence  to  prove 
the  snake  was  on  hand  to  scoop  the  eggs  the  instant  they  were  laid. 
Thf»s<»  turtles,  therefore,  evidently  come  up  to  the  woody  parts  of 
the  islands  during  this  season  to  deposit  their  eggs,  which  often 
furnish  UhhI  for  the  snakes  and,  according  to  the  I^ees,  also  for  other 
animals  of  the  swamp. 

A  number  of  the  eggs  of  this  turtle  were  collected,  but  owing  to 
the  (»vai)oration  of  the  liquid  from  the  containers  in  which  they 
were  placed,  none  were  preserved  in  a  condition  satisfactor>'  for 
accurate  description  or  measurements.  The  eggs  were  elliptical, 
approximately  30  mm.  long  by  15  mm.  in  diameter  and  of  a  pinkish- 
white  color.  The  shells  sc»em  to  l>e  slightly  more  brittle  and  appar- 
ently less  granular  than  those  of  Chrysemys  floridana. 

8 
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«.  BUrnotliani*  MrinKtni  (Cray), 

Two  specimens  of  musk  turtles,  agreeii^  with  each  other  in  every 
particular  of  structure  and  markings,  were  taken  in  the  Okefinokee. 
These  specimens  represent  an  interesting  form  of  S.  cariTiattts.  They 
differ  from  the  normal  in  that  the  distinct  black  spots  of  the  head 
.  are  very  obsolete  and  the  black  streaks  or  spots  of  the  carapace, 
usually  so  prominent,  are  almost  absent  or  only  faintly  visible. 
The  gular  shield  is  very  small,  a  raised  boss  or  knob. 

The  carapace  is  very  rough,  the  vertebral  plates  sharp  and  inclmed 
to  overlap;  dark  brown  in  color,  rubbed  off  to  sordid  yellow  in 
spots;  characteristic  markings  of  carapace  faint;  botb  extremities 
of  carapace  obtusely  rounded  and  slightly  serrate,  upper  surface 
distinctly  three  ridged  with  central  car'ma  prominent;  plastron 
almost  solid,  verj'  narrow  posteriorly  and  weakly  notched  behind' 
uniform  yellow  in  color.  Head  dark  brown  with  obsolete  black 
spots,  no  lines  above  or  below  eyes;  snout  tapering  and  conical; 
under  jaw  with  longitudinal  black  stripes.  Legs  uniform  black ;  feet 
broadly  webbed;  claws  thin  and  sharp.  Tail  thick  and  suddenly 
acuminate  at  apex.  The  larger  specimen  measures  as  follows: 
I^ength  of  carapace  3|  inches,  width  2^  inches;  ler^h  of  plastron, 
21  inches,  maximum  width  2  inches;  height  of  shell  IJ  inches* 
width  of  head  3  inch. 

No  eggs  or  young  of  this  turtle  were  collected  and  no  data  were 
secured  as  to  its  habits  or  life  historj. 

3.   ChTrlam;!  floriduia  LcConlc.    Fliic  II.  Hg.  4  :  III.  fig.  0. 

This  is  probably  the  commonest  turtle  on  the  islaads  of  the  swamp. 
They  were  often  seen  on  the  sandy  banks  where  they  came  to  deposit 
their  eggs,  or  found  sunning  themselves  on  the  logs  in  the  lakes 
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scratches  on  the  shell  which  are  ao  doubt  evidences  of  such  en- 
counters. 

Thirteen  adults,  four  young  and  a  large  number  of  eggs  were 
brought  out  of  the  swamp  and  numbers  were  collected  which  were 
not  preserved.  The  month  during  which  most  of  the  specimens 
were  taken  (June)  seemed  to  be  the  egg-laying  season.  The  eggs, 
usually  numl>ering  from  twelve  to  twenty,  were  found  in  the  sand. 
One  female  killed  for  soup,  June  4,  1912,  contained  sixteen  eggs 
ready  for  depositing.  A  bear,  killed  May  30,  had  in  its  stomach 
twelve  eggs,  one  of  which  was  whole,  knd  signs  were  plentiful  to 
prove  that  the  bears  dug  these  eggs  from  the  sand.  When  an  egg 
complement  was  found  exposed  or  only  partly  covered  by  the  sand, 
or  with  the  complement  very  small,  the  natives  asserted  that  the 
turtle  had  been  disturbed  in  the  midst  of  egg-laying  by  the  attack 
of  bears  or  had  been  frightened  from  the  eggs  by  these  animals.' 
A  king  snake  (Ophibolus  getulns  gelutus^  C.  U.,  No.  6,147),  captured 
June  26,  1912,  had  fourteen  eggs  in  its  stomach.  Another  king 
snake  (C.  U.,  No.  6,140),  taken  June  3,  had  thirteen  eggs  in  its 
stomach.  The  stomachs  of  three  other  specimens  of  the  same 
species  of  snake  contained,  respectively,  one,  two,  and  six  eggs  of 
Chrysemys  floridana.  It  seems  very  likely  that  other  snakes  and 
perhaps  other  mammals,  such  as  coons,  find  the  eggs  of  this  turtle 
a  palatable  article  of  diet.  The  eggs  were  aL^D  eaten  by  the  Lees, 
and  those  eggs  which  were  immature  and  secured  before  fertiliza- 
tion had  taken  place  were  pronounced  by  members  of  our  party 
excellent  eating;  the  older  eggs  seemed  bitter. 

The  natives  called  this  turtle  the  **cooter,''  and  it  was  also  locally 
kno^m  as  the  **  hard-back  cooter." 

The  specimens  taken  showed  little  variation  in  structure  or  mark- 
ings. Most  of  those  captured  were  females  with  decidedly  convex 
pla*?tron.  The  size  of  the  shells  of  the  mature  specimens  averaged 
alK)Ut  1  foot  in  length  by  11  inches  in  width  and  5  inches  in  height. 
The  largest  specimen  taken  (No.  6,433)  measured  as  follows:  Length 
of  carapace  13 J  inches,  width  12  inches;  length  of  plastron  11 J  inches, 
width  6 J  inches;  height  of  shell  5§  inches.  The  adult  of  Chrysemys 
floridana y  as  found  in  the  Okefinokee,  may  be  described  as  follows: 

Carapace  verj'  high  and  dome-shaped;  black-brown;  vertebral 
plates  smooth  (»xcept  anterior  and  posterior  ones  which  are  slightly 
wrinkled;  costal  plates  with  deep  longitudinal  wrinkles  on  upper 

•In  the  ini<i(ile  of  May,  1912,  Mr.  Harper  reportw  that  the  cniges  of  the  canal 
were  literally  torn  up  by  bearH,  coonM,  etc.,  which  search  for  "cooter's"  egga. 


116  PBOCEEDINGS  OF  THE  ACADEMY  OP  [Mar., 

three-fourths,  lower  fourth  with  transverse  ridges;  marginal  plates 
smooth  or  lightly  longitudinally  rugose,  the  posterior  sometimes 
slightly  serrate  at  joints;  vertebral  plates  marked  with  heavy 
longitudinal  yellow  line  on  each  side  of  middle  with  fainter  >  cross- 
lines  of  same  color;  costal  plates  with  broad  median  yellow 
line  extending  outward,  often  bifurcate  at  distal  end  and  some- 
times surrounded  with  hieroglyphics  of  wavy  lines  of  the  same 
color;  marginal  plates  with  distinct  median  yellow  band  extending 
outward,  rarely  fainter  bands  on  each  side.  Pla^ron  uniform 
leraon-yellow,  convex  anteriorly,  deeply  notched  posteriorly;  edge 
of  marginal  plates  with  black  spots  beneath,  varying  in  number,  but 
usually  five  on  each  side.  Head  very  small;  eyes  large;  head  and 
neck  striped  with  yellow;  median  longitudinal  bifurcated  yellow- 
white  line  on  underside  of  hoaci,  sometimes  with  white  line  inside 
bifurcation  and  yellow  line  on  either  side.  I*gs  and  feet  deep 
bro\vn-black  marked  with  yellow  stripes.  Claws  very  long,  the 
middle  three  of  the  anterior  limb  longest. 

One  specimen  was  taken  in  which  the  median  stripe  of  the  mar- 
ginal plates  was  decorated  on  each  side  with  a  semicircular  line 
followed  by  a  .short  bar,  thus  agreeing  with  Holbrook's  figure.* 

The  young  .specimens  collected  lacked  the  high,  dome-like  carapace 
of  the  adults.  The  shells  were  almost  round  and  about  Ij  inches 
in  diameter. 

Description. — Carapace  slate-colored,  averaging  three-fourths  of 
an  inch  in  height  and  abruptly  keeled  in  the  midtlle.  Costal  plates 
smooth  with  distinct  mefiian  white  line  sometimes  bordered  by 
faint  wavy  lines  of  the  same  color.  Marginal  plates  smooth,  e^es 
serrate  at  joints,  decorated  with  median  white  line  followed  on  each 
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34.16  mm.,  and  the  average  diameter  24.15  mm.;  the  mode  35  x  24 
mm.;  the  maximum  length  40.5  mm.,  and  the  maximum  diameter 
27  mm.;  the  minimum  length  33  mm.,  and  the  minimum  diameter 
22  mm. 

A.  Chrytemyi  retionUtni  Bom. 

Three  specimens  of  Chrysemya  reliculalus  were  secured  in  the 
Okefinokee,  two  on  Billy's  Island  and  one  on  Honey  Island.  The 
field  notes  of  members  of  the  party  do  not  record  any  others  as 
having  been  seen,  and  it  is  probable  that  this  is  one  of  the  less  common 
turtles  of  the  swamp.  The  specimens  secured  agree  with  the  pub- 
lished descriptions  and  there  can  be  little  doubt  as  to  the  identity 
of  the  sf)ecies. 

The  largest  specimen,  which  is  probably  most  t}T)ical  in  all  re- 
spects save  the  markings,  may  be  described  briefly  as  follows: 

Carapace  dull  brown;  thickly  covered  with  fine  reticulated  grooves; 
each  plate  with  a  distinct  flat  marginal  border;  shell  rather  high, 
smooth  in  general  outline;  marginal  plates  with  obsolete  median 
yellow  line;  under  side  of  each  marginal  plate  with  black  spot, 
sometimes  coalesced  with  that  of  the  neighboring  plate.  Plastron 
smooth,  reddish-yellow,  median  plates  with  a  distinct  tinge  of  red. 
Neck  ver>^  long,  skin  loose,  black.  Head  brown  above  with  faint 
yellow  markings;  yellow  beneath  with  distinct  reticulated  brown 
lines.  Fore  legs  with  wide  yellow  band  in  front,  yellow  below; 
feet  black  beneath;  claws  long.  Under  surface  of  hind  legs  and 
tail  yellow;  hind  legs  with  alternate  black  and  yellow  lines  pos- 
teriorly; tail  with  two  black  lines  on  under  side.  Measurements: 
Length  of  carapace  8i  inches,  width  7  inches;  length  of  plastron 
6|  inches,  width  4  inches;  height  of  shell  3J  inches;  width  of  head 
l^V  inches;  interorbital  space  less  than  J  long  diameter  of  the  eye; 
orbits  distinctly  upwards  and  outwards  in  direction. 

The  second  specimen  differs  from  the  first  only  in  size,  in  having 
the  carapace  somewhat  indented  and  in  the  darker  colors  and  less 
conspicuous  markings.  In  this  specimen  the  lines  on  the  under 
side  of  the  head  are  more  nearly  parallel,  and  the  yellow  color  less 
evident  on  the  lep^s.  The  undcT  side  of  the  marginals  would  be 
wholly  without  black  spots  but  for  three  very  indistinct  ones.  The 
two  spots  on  tlie  bridge  are  widely  separated. 

The*  smallest  of  the  three  specimens  was  found  on  Honey  Island 
and  differs  from  tlu»  others  only  in  the  markings  of  the  carapace 
and  in  the  more  brilliant  colors  of  the  body.  The  carapace  of  this 
specimen  is  smooth,  without  grooves,  and  lx»autifully  decorated  mth 
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bright  yellow,  narrow  reticulated  lines  covering  the  vertebral  and 
costal  plates;  the  mat^nal  plates  have  a  distinct  median  yellow 
band,  in  some  instances  this  is  connected  with  reticulate  lines  of 
vertebral  and  costal  plates.  The  plastron  is  clear  lemon-yellow 
with  black  band  at  extreme  outer  edge  of  abdominal  and  pectoral 
plates  and  on  the  axillary  and  inguinal  plates.  There  is  no  variation 
in  the  pattern  of  the  markings  from  that  of  the  older  and  larger 
specimens,  but  the  colors  arc  much  more  evident. 

No  data  were  obtained  as  to  the  life  history  or  the  habits  of  this 
species. 
'    7.  Tampene  «*roIlnft  Lioa. 

One  Specimen  of  Terrapene  Carolina  was  taken  on  Honey  Idand, 
June  2,  1912.  l^e  natives  of  the  swamp  call  all  box  turtles  "lock- 
ups," and  report  that  they  are  comparatively  numerous,  but  only 
two  specimens  were  collected  during  the  time  our  party  was  in  the 
swamp,  one  Terrapene  Carolina  and  one  Terrapene  major. 

The  specimen  of  Terrapene  Carolina  taken  measured  6i  inches  in 
length,  with  a  plastron  (completely  closed)  5i  inches  long;  the  total 
height  of  the  shell  2|  inches.  Carapace  dome-shaped,  higher  behind 
than  in  front,  smooth  as  to  general  surface  liut  with  slight  indenta- 
tions on  the  middle  vertebral  plates;  entirely  covered  with  insular 
dark  yellow  spots  rwalHng  Ditmar's  comparison"'  of  having  been 
spotted  with  a  brush.  At  the  external  margin  of  the  costal  plates 
a  few  irregular  yellow  lines  extend  outward.  The  shell  shows  no 
keel  and  the  marginal  plates  are  not  flared.  The  edges  of  the  niar>' 
ginal  plates  are  yellow  and  the  under  side  of  the  same  plates  marked 
with    brown    posteriorly.    Plastron     uniform    yellow,    interstices 
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line  extending  the  entire  length  of  the  carapace,  and  the  groups  of 
radiating  yellow  lines  marking  the  costal  plates. 

The  carapace  is  chocolate-brown  in  color  with  characteristic 
radiating  yellow  lines  on  the  upper  surface  of  the  costal  plates  and 
subparallel  yellow  bands  extending  outward  on  the  external  margins; 
each  plate  is  marked  with  regular  concentric  subrectangular  grooves. 
Plastron  (closed)  Sf  inches  in  length  and  3i  inches  in  width;  uniform 
yellow  in  color  with  a  reddish-brown  spot  on  the  external  posterior 
angle  of  each  plate;  all  plates  showing  parallel  grooves  along  the 
median  line,  and  in  the  case  of  the  abdominal  plates  these  grooves 
make  a  right  angle  at  the  median  anterior  comer  of  the  plate  and 
extend  laterad  reaching  the  margin.  Under  side  of  marginal  plates 
yellow  with  irregular  markings  of  brown. 

In  the  one  specimen  taken,  the  posterior  end  of  the  shell  is  some- 
what mutilated. 

0.   PUtyjMltiS  feroz  Sehwdgger.     Plate  I,  &gn.  1.  2.  24;  II.  fig.  6. 

This  species  is  common  throughout  the  swamp.  Adults,  young 
and  eggs  were  collected,  and  the  field  notes  show  that  this  turtle 
was  recorded  from  Billy's  Island,  Honey  Island,  Floyd's  Island, 
Mixon's  Hammock,  Billy's  Lake,  Minne  Lake  and  Sweet  Wat^r. 
This  species  is  doubtless  to  be  found  in  all  parts  of  the  Okefinokee, 
and  Ls  especially  abundant  in  those  places  where  the  water  is  deep 
and  the  bottom  soft.  The  natives  claim  that  soft-shelled  turtles 
are  to  \)e  found  wherever  there  are  alligators,  and  this  fact  seems 
to  be  l)ome  out  by  the  observations  made  on  these  turtles.  On 
May  31,  1912,  an  attempt  was  made  to  seine  a  "  'gator  hole"  on  the 
Honey  Island  Prairies.  Before  seining,  Bryant  Lee  went  over  the 
hole  ** grunting,"  a  method  locally  used  to  start  the  alligators,  which 
animals,  it  is  claime<l,  will  respond  to  this  peculiar  vocal  accomplish- 
ment and  show  their  presence  by  rows  of  bubbles  on  the  surface  by 
which  they  may  \)q  followed.  In  this  instance  the  suppos(*d  alligator 
was  pursue<l  for  some  distance,  only  to  prove  to  be  a  large  Platypeltis. 
It  is  not  improbable  that  the  deep,  secluded  "'gator  holes"  may 
furnish  a  favored  retreat  for  this  turtle  whose  ability  to  defend 
itself  by  its  powerful  mandibles  and  snake-like  bite  is  well  known 
and  may  be  sufficient  protection  against  the  alligator  itself.  Accord- 
ing to  the  Lees,  this  turtle  is  ver>'  active  and  can  use  its  legs  to  a 
remarkable  degree,  especially  while  in  the  water,  and  plenty  of 
evidence  was  secured  to  show  that  its  legs  and  knife-edged  \yeak  were 
no  mean  weapons.  A  captured  specimen,  a  foot  or  more  in  length, 
which  was  kept  around  the  camp  for  several  days,  showed  a  sur- 
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prising  ability  to  dig  through  the  sand  and  could  jump  fonvard 
practically  its  own  length. 

On  account  of  the  size  and  weight  of  this  turtle,  it  was  impracti- 
cable to  carry  a  lai^e  series  out  of  the  Okefinokee  with  the  limited 
means  of  conveyence  afforded  to  the  expedition,  but  sufficient  data 
were  secured  from  the  large  numtier  of  specimens  observed  to  give  a 
fairly  accurate  account  of  their  appearance,  habits  and  life  history. 
A  numlter  of  heads,  skulls,  carapaces,  young  turtles  and  eggs,  both 
mature  and  embryonic,  were  collected  and  brought  out  of  the  swamp, 
and  notes  were  made  on  the  adults  in  their  native  environment. 

The  adult  turtle  may  be  described  as  follows  from  an.  average 
specimen  taken  June  12,  1912,  on  Billy's  Island,  and  preserved  as 
C.  U.,  No.  6,471. 

Carapace  chocolate-colored  with  obsolete  irregular  patches  of 
black;  strongly  tulwrculate  at  ant-erior  end,  with  fiunt,  subparallel, 
longitudinal  rows  of  tubercles  extending  the  entire  length  of  the 
vertebral  and  costal  regions  of  the  carapace  and  becoming  more 
prominent  and  pronounced  at  the  posterior  end;  mai^nal  area  soft 
and  flabby,  especially  at  posterior  half.  Plastron  smooth,  yellowish- 
white,  extemiing  well  forward  an<l  somewhat  exceeding  the  carapace, 
almost  entirely  covering  the  fleshy  parts  anteriorly,  narrower  behind 
and  leavii^  mucii  of  the  posterior  part  of  the  body  exposed.  Head 
comparatively  small,  smooth,  brown,  markings  very  faint;  snout 
developed  into  a  l<jng  fleshy  proboscis;  lijjs  fleshy.  Tail  thick; 
vent  close  to  end;  extremity  of  tail  suddenly  acuminate  beyond 
vent.  Measurements;  ('arai)ai-e  I.')J  inches  long,  11  inches  wide; 
plastron  llj  inches  long,  10  inehes  wide;  height  of  shell  5  inches; 
width  of  head  2j  inches. 
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The  complete  skull  of  a  soft-shelled  turtle,  with  cartilages  of 
mandibles  still  attached,  was  found  on  Billy's  Island,  June  19,  1912. 
This  skull  agrees  with  Boulenger's  short  description"  and  in  all 
general  features  with  Hegner's  figure,"  and,  while  much  weathered, 
shows  the  tones  and  sutures  in  excellent  shape.  It  is  remarkable 
for  the  high  supraoccipital  ridge  (the  two  squamosal  ridges  being 
damage<l)  and  for  the  very  flat  temporal  region. 

This  skull  measures  3f  inches  in  length,  2§  inches  in  width,  i  inch 
between  eyes,  diameter  of  sockets  |  inch,  distance  from  orbital  to 
nasal  opening  |  inch,  length  of  lower  mandible  2 J  inches,  width  of 
lower  mandible  at  posterior  angle  2J  inches,  height  of  lower  mandible 
at  middle  |  inch,  distance  between  orbit  and  auditory  cavity  |  inch, 
<listance  from  orbit  to  margin  of  upper  mandible  J  inch,  maximum 
height  of  head,  including  both  mandibles,  1}  inches. 

Several  carapaces  of  Platypeltis  feroXy  much  weathered  and  usually 
more  or  less  mutilated  at  the  edges,  were  found  on-  Billy's  Island. 

Such  a  carapace  shows  the  upper  surface  white  and  finely  reticulate, 
with  pits  prominent  and  the  sutures  distinct.  Nine  neural  plates 
are  present,  the  anterior  very  broad  and  without  corresponding 
costals  on  either  side  (i.e.,  is  a  nuchal);  in  form  rectangular,  about 
twice  as  long  as  wide.  Seven  costal  plates  on  each  side,  parallel 
and  regular,  and  extending  transversely  across  the  carapace.  The 
marginal  area  appears  brown  and  leathery,  the  plates  fused.  The 
under  surface  of  the  carapace  is  smooth  and  yellow-white.  The 
ribs  are  prominent  and  imbedded  in  the  plates  of  the  carapace; 
eight  on  each  side,  extending  more  or  less  radiately  from  the  verte- 
bral column.  This  column  is  likewise  fused  with  the  carapace  and 
prc»s<»nts  nine  vc^rtebrae.  One  carapace  with  nine  neural  plates  had 
eight,  not  s(»ven,  pairs  of  costal  plates,  the  last  two  pairs  meeting 
on  th<»  nnHlian  line  where  the  neurals  are  al^sent.  These  carapaces 
are  alx)Ut  9  inches  in  length,  8  inches  in  breadth  and  2  inches  in 
height. 

A  g(KKl  series  of  young  soft-shelh*d  turtles  were  collected  in  the 
swamp  and  preserved.  These  range  in  siz(»  from  1*  to  34  inches  in 
length  and  show  plainly  the  brilliant,  characteristic  markings  of  the 
carapace,  espe<*ially  wh(»n  the  shells  are  wet.  The  smallest  sp(»cimens 
agrt»<»  well  with  Ditmar's  figure.'^ 

The   carapace   is   gray-black,   strongly   marked   with    irn»gularly 


"  Brit.  Mils.  Cat.,  p.  J.VJ. 

»•  ColloKf  Z<K)loKV.  p.  '>M),  fig.  440— from  Zittcl. 

"  KtptiU*  Book,  p.  70,  PI.  20. 
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placed  round  black  spots.  Vertebral  and  costal  r^ions  finely, 
longitudinally  rugose  with  broken  lines  of  linear  tubercles;  anterior 
tubercles  very  small.  The  marginal  area  smooth,  brown  and  broadly 
edged  with  white.  Plastron  soft,  slate-colored,  a  white  spot  on 
each  side  of  the  median  line;  plastron  extends  far  forward,  exceeding 
the  carapace  anteriorly,  short  behind,  leaving  posterior  Qeshy  parta 
exposed.  Head,  neck  and  under  parts  of  body  black.  Neck  long, 
skin  loose  and  much  wrinkled.  Snout  long,  white  beneath,  white 
spot  at  base  of  snout  with  white  line  from  this  spot  to  each  eye,  and 
white  line  at  edge  of  mandibles. 

As  the  specimens  become  older,  the  gayly  colored  markings  of  the 
carapace  become  less  distinct  and  have  disappeared  on  turtles  which 
have  attained  a  length  of  6  inches.  The  anterior  tubercles  of  the 
shell  become  better  developed  and  the  whole  carapace  rougher. 
The  plastron  grows  lighter  in  color  and  the  head  uniformly  darker 
with  the  markingtj  obsolete.  A  small  specimen  of  a  young  soft- 
shelled  turtle  was  found  in  the  stomach  of  a  water  moccasin  (A/icis/ro- 
dcn  pisdvonis,  No.  6,214)  taken  late  in  the  summer.  Very  likely, 
while  in  this  soft-shelled,  fleshy  state,  these  turtles  furnish  an  accept- 
able addition  to  the  food  of  the  lai^er  snakes  and  perhaps  to  other 
animals  of  the  swamp. 

Eggs  of  Platypettis  ferox  were  easily  secured.  They  were  usually 
found  in  the  sandy  fields  and  occasionally  the  turtles  were  captured 
at  the  plat^cs  of  oviposition.  The  e^s  were  generally  deposited  in 
two  or  three  inches  of  sand  in  some  place  whore  the  surface  of  the 
earth  was  warmed  by  the  direct  rays  of  the  sun.  One  complement 
of  twenty-two  eggs  was  discovered,  June  20,  on  Floyd's  Island  in 
which  the  eirns  were  uncovered.     This  was  orobablv  due.  hniir<>v0r 
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According  to  the  data  secured,  it  would  appear  that  the  egg- 
laying  season  for  this  turtle  is  represented  by  the  months  of  June 
and  July.  The  young  turtles  feed  on  fish  and  frogs,  and  according 
to  the  natives  the  larger  specimens  devour  also  such  water  fowl  as 
are  unfortunate  enough  to  be  taken  unaware  by  these  reptiles.  They 
frequent  the  deepest  parts  of  the  streams  and  lakes,  but  come  out 
to  the  sandy  portions  of  the  islands  to  deposit  their  eggs.  They 
are  vicious,  active,  and  are  among  the  largest  of  the  Reptilia  of  the 

Okefinokee. 

Lacertilia. 

10.  AboUi  oarolineiifii  Cuvier. 

Common  throughout  the  higher  portions  of  the  swamp.  Most 
common  on  the  islands,  but  seen  also  on  bushes  in  the  swamp  proper. 
Recorded  on  Billy's  Island, Gallberry  Island,  "The  Pocket,"  Honey 
Island,  Mixon's  Hammock,  Minne  Lake  Islands,  in  the  crossway 
between  Billy's  Island  and  Gallberry  Island  and  on  the  trail  from 
Billy's  Island  to  Minne  Lake  Islands.  Found  chiefly  on  large 
bushes  an<l  small  deciduous  trees,  where  it  dodged  around  the  limbs 
at  the  approach  of  the  collector.  This  species  is  quite  active  and 
adept  at  climbing. 

The  Okefinokee  specimens  are  practically  uniform  in  size  and 
structure.  Several  of  the  specimens  had  suffered  the  loss  of  part 
of  the  tail,  but  the  measurements  of  body  parts  showed  little  varia- 
tion. The  average  length  of  the  body  to  vent  was  50  mm.,  and  of 
the  tail  about  90  mm.  In  life  the  usual  color  of  the  dorsal  surface 
of  the  body  and  tail  was  light  green;  the  ventral  surface  almost 
white,  except  the  belly,  which  was  blue  or  bluish.  The  alcoholic 
specimens  show  the  dorsal  colors  ranging  from  slate-gray  to  dark 
blue-green,  with  the  ventral  surface  of  the  head,  throat,  and  breast 
showing  shades  of  pink  with  minute  dark  spots  in  longitudinal  rows, 
and  the  throat  often  having  a  loose  reddish  fold.  The  belly  ranges 
through  various  shades  of  gray  and  blue,  with  the  vent  and  under 
surface  of  the  hind  legs  lighter.  The  tail  is  uniformly  blue-green 
below. 

The  scale  and  plate  arrangement  proved  to  be  practically  constant. 
The  dorsal  head  ridges  in  the  smaller  specimens  were  sometimes 
more  or  less  indistinct,  but  generally  showed  11  to  15  plates.  The 
canthus  rostralis  uniformly  consisted  of  six  plates;  the  upper  labials 
of  10  to  12;  the  lower  labials  of  11  to  13. 

The  nostrils  appear  on  a  line  Ixjtween  the  first  and  second  superior 
labials  and  above  the  canihus  rostralis.    The  Jatter  is  always  well 
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dcvelopetl  and  prominent.  The  rostral  plate  U  very  broad.  The 
lower  jaw  has  no  median  sympbyscal  plate,  the  first  infralablals  of 
the  two  sides  meeting  on  the  median  line. 

No  data  were  secured  which  would  pve  any  information  regarding 
the  breeding  habits  of  the  species  in  the  swamp. 

On  December  22,  1914,  Dr.  Bradley  found  a  small,  shriveled 
specimen  of  Anolis  carotiiiensis  in  a  pitcher  plant.  From  a  botanical 
standtmint,  it  would  be  interesting  to  know  whether  this  plant  is 
able  to  capture  forms  as  larp;  as  this  lizard. 

Incidently  it  may  be  noted  that  this  was  the  only  lizard  seen  by 
Dr.  Bradley  on  this  trip,  and  it  would  appear  that  the  lizards  ar« 
not  commonly  out  at  this  season  of  tiie  year. 

11.   Botlopomi  nadnUtn*  LBtrivllc     FigH.  1,  2. 

Abundant  throughout  the  higher  an<I  drier  portion  of  the  Okefinokee 
and  called  by  tlie  natives  "scaly  lizard."  Moat  common  on  the 
sandy  pine  lands,  where  they  seem  to  prt'fer  the  f^len  timber,  logs 
and  stumps,  and  always  to  be  found  around  fences  and  piles  of  cut 
wood.  Very  active  and,  like  many  of  the  other  lizards,  difficult  to 
secure  without  the  loss  of  some  portion  of  the  tail. 

The  specimens  taken  proved  to  be  fairly  uniform  in  size,  the 
largest  measuring  155  mm.  in  total  length  and  the  smallest  122  mm. 
In  the  comparative  measurements  the  figures  show  a  pronounced 
agreement,  '  The  length  to  vent  is  slightly  less  than  one-half  the 
total  length;  the  length  of  the  fore  leg  almost  exactly  equal  to  the 
distance  from  the  anterior  end  of  the  head  to  the  axilla;  the  hind 
foot  about  one-half  the  length  of  the  hind  leg,  and  the  width  of  the 
head  about  equal  to  the  length  of  the  fore  foot. 
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The  femoral  pores  are  always  present,  ranging  in  number  from 
thirteen  to  fifteen,  and  sometimes  very  prominent  on  the  summit 
of  a  high  ridge. 

The  plates  of  the  head  are  clearly  defined  and  easily  distinguished, 
but  in  some  regions  most  irregular  and  complicated  in  arrangement. 
The  specimens  usually  show  five  supraorbitals  (in  three  cases  six) 
separated  from  the  median  plates  of  the  head  by  a  single  row  of 
small  scales  and  bordered  externally  by  two  or  three  rows  of  super- 
ciliaries.  The  usual  arrangement  of  these  snperciliaries  is  in  two 
irregular  rows  with  occasionally  one  or  two  plates  of  a  third  row. 
The  labial  plates  appear  very  uniform,  the  superior  row  containing 
five  plates  and  the  inferior  six.  In  one  or  two  of  the  larger  sf)ecimens 
this  was  increased  to  6-7. 

The  plates  of  the  median  dorsal  region  of  the  head,  however, 
present  a  most  interesting  variation.  It  is  of  interest  to  note  that 
no  two  of  the  specimens  taken  were  alike  as  to  the  number  and 
arrangem(»nt  of  the  plates  of  this  region,  although  all  were  collected 
in  the  same  locality  within  a  period  of  one  month.  A  discussion 
of  thc»se  plates  is  rendered  difficult  by  the  fact  that  the  descriptions 
by  various  authors  differ  widely  in  terminology,  and  it  is  not  easy 
to  determine  upon  consistent  names  for  the  series  of  plates  which 
may  1k»  found.  The  occipital  Ls  large  and  polygonal  and  sometimes 
subdivided  (Nos.  6,408,  6,414,  6,415).  It  contains  the  pineal  eye, 
which  is  always  present.  This  plate  is  bordered  by  a  row  of  smaller 
plates  ranging  in  numlxT  from  four  to  seven  (cf.  Nos.  6,413,  6,417 
and  6,418).  Anterior  to  the  occipital  in  a  small  single  plate,  some- 
times adjac<*nt  (No.  6,410)  and  sometimes  separated  by  the  two 
anterior  plat<»s  of  the  bordering  row  (No.  6,411).  The  next  plate 
anteriorly  is  a  large  pentagonal  or  hexagonal  plate  slightly  ant<?rior 
to  the  middle  of  the  eye.  The  next  row  may  consist  of  two  or  of 
three  plates.  If  of  three,  the  middle  one  is  small  (cf.  Nos.  6,402, 
6,406  and  6,413).  The  next  plate  is  large  and  may  l>c  subdivided 
to  form  an  irregular  transverse  row.  The  single  condition  is  shown 
in  Nos.  6,405,  6,406,  6»407,  6^414  and  6,415;  the  sulxlivided  con- 
dition in  Nos.  6,409  and  6,412.  Anterior  to  this  plate,  and  Ixjtween 
it  and  the  intemasals,  there  may  or  may  not  appear  a  row  of  plates 
(when  pres<»nt  usually  three),  more  or  less  regular  and  usually  pentag- 
onal. This  row  is  sho^Ti  in  Nos.  6,405,  6,406,  6,407,  6,415,  6,417 
and  6,418.  The  two  intemasals  are  comparatively  large,  ver>'  irregu- 
lar in  shape  and  s(»l(lom  bilaterally  s>Tnmetrical.  They  are  almost 
directly  above  the  nostrils.     They  may  l^e  subdivided  (No.  6,410), 
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•or  one  may  be  subdivided  and  the  other  not  (Nos,  6,408  and  6,411). 
Between  the  intemasals  and  the  rostrum  appear  two  plates,  usually 
unsymmetrical,  and  apparently  twisted  out  of  position.  Their 
longest  diameter  may  be  transverse  (No.  6,412)  or  longitudinal 
{No.  6,413),  and  there  i.s  sometimes  found  a  third  plate  in  the  row 
<No.  6,409). 

In  spite  of  the  fact,  however,  that  all  of  these  median  plates  of 
the  head  may  be  so  irregular,  so  twisted  from  a  bilateral  condition. 


6416  Hw^hiSuJ. 

Fig.  2. — Sceloporu»  uitdulatut  Latr.    PUtee  o(  the  head. 

so  confusing  in  arrangement,  and  so  liable  to  subdivision,  it  might 
be  pointed  out  that  the  series  of  rows  is  comparatively  uniform. 
The  hypothetical  arrangement  of  the  most  simple  condition  might 
be  represented  by  the  figure  (fig.  2),  and  from  this  arrangement  all 
of  the  variations  shown  could  be  developed.  Whether  such  a  simple 
arrangement  would  represent  the  most  generalized  form  or  not 
would  be  a  matter  of  conjecture. 

13..  OphiMnmi  TltitrRlii  Liaa,     Fi(,  3, 

Three  .specimens  of  OpkUaurua  venlralis  were  taken  in  the  Oke- 
finokce.  The  Ia-<-s,  however,  report  that  this  lizard  is  not  uncommon 
and  call  it  the  "gra.-«s  snake,"  giving  as  an  explanation  of  the  name 
the  fact  that  they  have  noticed  that  its  locomotion  appeared  difficult 
except  in  gra-W'  places.  They  apply  the  name  "joint  snake"  to  an 
entirely  different  reptile,  which  they  descril)e  as  ha\'ing  joints  around 
the  body  and  which  may  be  Rkineum  floridana,  although  no  speci- 
meas  were  seen  of  thU  form.  The  three  specimens  collecte<l  wew 
taken  in  the  gras-s  on  Billy'.s  Island,  but  no  data  were  secured  as  to 
their  life  historj'  or  habits. 

The  two  smallest  specimens  are  quite  different  from  the  third  and 
largest  and  may   t>e  discussed  first.     These  specimens   measured. 
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respectively,  590  mm.  aad  355  mm.  in  length,  the  chief  difference 
being  In  the  length  of  the  tails.  The  longer  of  the  two  measured 
162  nun.  to  vent  and  the  smaller  127  mm.,  while  the  distances  from 
t<p  of  rostrum  to  eye  and  to  ear  in  both  specimens  were  identical. 
The  head  of  the  longer  specimen  was  1^  mm.  broader  than  that  of 
the  other.  The  two  specimDna  agreed  in  scalation  and  in  color. 
The  dorsal  surface  was  light,  rather  cinnsjnon-brown,  with  three 
very  dark  brown  longitudinal  stripes,  two  lateral  and  one  dorsal, 
the  dorsal  being  slightly  fainter  than  the  lateral.  The  sides  of  the 
head  and  of  the  anterior  part  of  the  body  appear  spotted;  the  entire 
ventral  surface  of  body  and  tail  uniform  lemon-yellow.  The  dorsal 
rows  of  scales,  of  which  there  are  sixteen,  are  separated  from  the 
ten  ventral  rows  by  a  distinct  groove.  The  preanal  scales  are 
slightly  lai^er  than  the  abdominal.  The  dorsal  scales  of  the  body 
are  earinate  and  arc  wider  than  long.  The  color  and  stripes  therefore 
agree  with  Cope's  description  of  variation  "11,  J,"'* 
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show  in  the  least  the  typical  compression  which  distinguishes  that 
subsp)ecies.  In  coloration  these  two  specimeas  apparently  agree 
with  U,  S.  Nat.  Mu8,'CaL,  No.  10,584,  which  Cope  said  restrained 
him  "from  regarding  the  form  compressus  as  a  distinct  species." 
It  is,  nevertheless,  interesting  to  note  the  gradation,  since  it  makes 
these  forms  from  the  swamp  seem  to  stand  between  the  t>'pical 
veniralis  and  its  unique  subspecies,  the  standing  of  which  may  be 
subject  to  question. 

The  largest  of  the  three  specimens  is  quite  distinct  in  color  and 
form,  although  found  in  exactly  the  same  locality,  and  may  be 
briefly  characterized  as  follows: 

Body  verj'  stout  and  thick;  dark  brown  above  with  many  small 
white  spots  irregularly  placed  on  the  head,  and  in  more  or  lass  regular 
longitudinal  and  transverse  rows  or  lines  on  the  dorsal  surface  of 
the  body  and  tail,  giving  the  whole  a  checkered  appearance.  The 
stripes  are  obsolete.  Under  surface  of  body  sordid  yellow-white; 
the  tail  clear  lemon-yellow  beneath.  There  is  but  one  interfronto- 
n&sal,  and  the  superior  labials  do  not  touch  the  orbit.  Superior 
labials  ten  in  number.  Length  525  mm.,  maximum  width  20  mm., 
length  to  vent  265  mm. 

13.  Cnemidophonii  lexlineatai  Linn.    Plate  II.  fig.  2. 

Apparently  common  throughout  the  islands  of  the  swamp.  Cer- 
tainly one  of  the  most  common  lizards  on  Billy's  Island.  Also 
numeroas  on  Honey  Island  and  Minne  Lake  Islands.  This  lizard, 
in  spite  of  its  swiftness,  was  easier  to  secure  in  the  field  than  the 
other  common  si>ecies  on  account  of  the  fact  that  it  did  not  possess 
the  disconcerting  habit  of  dashing  along  fences  and  through  the 
underbrush. 

It  is  locally  known  as  the  "race-nag,"  a  name  which,  like  many 
of  the  other  names  used  by  the  inhabitants  of  the  swamp,  was 
strikingly  descriptive,  since  the  lizard  is  so  remarkably  active  and 
scurries  over  the  ground  wnth  surprising  speed  when  disturbed. 
It  appeared  most  abundantly  in  the  plowed  fields  where  the  Lees 
had  planted  com,  peas  and  goobers,  and  since  these  plowed  fields 
are  very  sandy,  the  common  name  of  **sand  lizard  or  swift"  is  quite 
appropriate.  They  were  commonly  seen  among  the  "goober" 
vines  where  their  colors  blended  well  with  the  lights  and  shadows 
under  the  leaves.  These  lizards  seemed  to  prefer  the  bare  furrows 
for  sunning  themselves,  and  in  the  raised  earth  between  the  furrows 
had  dug  their  holes,  into  which  they  darted  when  disturbed.  These 
burrows  extended  in  irregular  directions  to  a  depth  of  8  or  10  inches, 
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which  made  the  di^Dg  up  of  the  lizards  a  comparatively  easy  task. 
Between  the  plowed  furrows,  also,  in  holes  from  4  to  12  inches  deep, 
were  deposited  the  eggs,  usually  four  or  five  together.  The  eggs 
were  about  16  mm.  in  length  by  10  mm.  in  greatest  diameter, 
ellipsoidal,  comparatively  soft,  semitranslucent,  and  almost  salmon- 
colored;  not  smooth  or  shining,  but  slightly  rough  and  subpubescent. 

Little  data  were  secured  on  the  life  history  or  the  breeding  habits, 
but  from  the  fact  that  eggs  were  secured  at  this  time — June — and 
also  the  fact  that  several  of  the  specimens  taken  showed  the  blue 
abdomen  characteristic  of  the  breeding  male,  it  is  evident  that  this 
month  represents  at  least  a  part  of  the  breeding  and  egg-laying 
season.  Since,  moreover,  the  reptilian  developmental  period  is 
comparatively  long,  the  bulk  of  ovulation  must  have  been  practically 
over,  or  some  of  the  females  taken  would  have  been  found  with 
eggs,  which  was  not  the  case.  Specimens  of  C.  sexlitieatua  were 
found  in  the  stomachs  of  two  blacksnakes  (Zamenia  constrictor 
constrictor,  C.  U.,  Nos.  6,157  and  6,155),  a  fact  which  shows  that  this 
species  of  lizard,  like  many  others,  shares  the  fate  of  providing  food 
for  the  larger  reptiles  of  the  swamp. 

The  variations  of  the  specimens  taken  are  especially  interesting 
from  the  fact  that  all  those  described  are  from  one  locality  and  were 
all  taken  within  a  period  of  approximately  a  month,  ao  that  the 
variations  cannot  be  explained  by  season  or  habitat. 

A  number  of  striking  differences  may  be  observed  in  the  Okefinokee 
forms  as  compared  with  Cope's  description  and  figure,'*  which  were 
us«l  as  a  basis  for  study.  It  should  be  noted  that  the  figure  shown 
by  this  author  (p.  594)  does  not  agree  with  the  description  (pp.  59^ 
51)6).     This  is  particularly  true  in  the  discussion  of  the  head  and 
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length  of  No.  9,256,  U.  S.  N.  M.,  which  is  given  by  Cope  as  typical. 
A  table  of  measurements  of  various  parts  of  the  body  shows  a  close 
agreement  in  the  relative  sizes  of  body  parts.  The  plates  of  the 
head  agree  fairly  well  in  number,  but  differ  greatly  in  size  and  shape. 
One  of  the  most  variable  of  the  plates  is  the  first  supraorbital,  which 
may  l)e  entire,  cleft,  parted  or  completely  divided,  cutting  off  a  small 
caudolateral  portion  as  a  separate  plate.  The  frontoparietals  are 
usually  subequal  to  the  parietals,  but  are  sometimes  smaller,  seldom 
larger.  The  frontal  is  usually  pentagonal  in  shape,  but  the  surface 
varies  from  a  deeply  three-ridged  condition,  which  is  the  most 
common,  through  an  obsoletely  three-ridged  surface  to  one  practically 
flat  or  slightly  convex.  The  interparietal  plate  is  sometimes  bifid, 
sometimes  flat,  but  oftenest  high  at  the  centre  and  at  the  edge, 
with  a  submarginal  depression  or  moat  which  is  well  defined.  Pos- 
terior to  the  parietals  and  interparietal  the  plates  are  most  irregular 
and  variable.  In  some  specimens  one  or  two  distinct  rows  of  plates 
are  found  in  this  region,  with  from  five  to  eight  plates  in  a  row;  in 
others  only  one  well-defined  row  is  present,  and  this  is  often  inter- 
spaced with  very  small  plates  or  scales;  more  often  all  of  the  plates 
of  this  region  are  small  and  indefinite  in  arrangement.  The  super- 
ciliaries  of  the  orbit  var>'  from  three  to  six,  the  usual  number  appear- 
ing to  be  five.  Of  these  the  anterior  two  are  carinate  and  the  others 
are  convex  or  flat.  The  inferior  orbitals  range  from  three  to  five, 
the  ant<?rior  and  posterior  being  usually  small.  The  superior  labials 
are  generally  five  in  number;  one  specimen  examined  showed  seven, 
two  had  six,  and  one,  four.  One  of  the  most  constant  of  the  charac- 
ters of  the  species  seemed  to  be  the  femoral  pores,  of  which  fifteen 
were  found  in  the  most  typical  specimens,  the  range  being  from 
thirteen  to  si»venteen,  but  other  numbers  than  fift<jen  appearing 
very  rarely.  The  anal  plates,  on  the  other  hand,  were  decidedly 
variable.  In  the  majority  of  cases  these  plates  agree  with  Cope's 
description:  *Hhree  large  scales,  placed  in  a  triangle,  two  posterior 
to  the  other  and  with  smaller  scales  behind."  This  arrangement 
seems  to  be  t>7)ical,  but  even  in  the  comparatively  small  series  from 
the  Okefinokee  one  specimen  was  found  with  only  one  anal  plate, 
four  with  two — one  posterior  to  the  other — one  with  three  in  a 
longitudinal  row,  and  several  showed  a  wide  granular  space  between 
the  plates  and  the  vent.  In  other  regions  the  plates  are  quite 
uniform  and  agree  well  with  the  arrangements  noted  by  Cope. 

The  color  is  quite  constant  and  the  stripes  persist  through  life, 
never    becoming    obsolete.    A    faint    brownish    band,    sometimes 
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double,  is  ofteo  found  extending  down  the  median  dorsal  line  of  the 
body.  The  scales  of  the  fore  leg,  hind  leg  and  thighs  are  practically 
without  variation  in  the  specimens  studied. 

It  might  be  noted  that  in  many  of  the  specimens  recorded  from 
the  Okefinokee  the  plate  arrangement  agrees  much  more  nearly 
with  the  figure  and  description  of  Cnemidophonts  neptenwiiaUua 
('ope  than  with  C.  sexUnmtxts.  This  is  noticeably  true  of  the  anal 
plates,  the  general  head  structure  and,  in  some  cases,  the  Fenioral 
pores.  In  fact,  if  the  median  dorsal  longitudinal  line  which  some- 
times appears  were  more  distinct,  some  of  these  specimens  would 
seem  to  merge  into  the  tjTjical  seplemvilaltus.  None  of  these  specie 
mens,  however,  are  at-  large  as  the  tjTie  of  seplemvUallus  (No.  2,872 
U.  S.  N.  M.),  nor  do  any  show  the  colors  of  the  unique  specimen  of 
Cope's  species,  which  appears  quite  distinct,  resembling  western 
fonns  in  general  appearance  and  coloration,  although  the  locality 
given  for  the  tj-pe  specimen  is  denied  by  Van  Denburgh,"  and  the 
,  species  does  not  seem  to  be  as  firmly  established  as  might  be  wished. 
u.  LygMoma  Uter^la  (Say), 

Xot  common.  Only  eight  were  taken  in  the  swamp  and  but  a 
few  others  were  seen.  Of  the  eight  specimens  collected,  one  was 
found  under  the  bark  of  a  log,  one  at  the  edge  of  a  small  stream, 
almost  in  the  water,  one  under  leaves  in  the  woods,  and  the  rest 
on  the  ground  in  open  places.  This  species  seemed  comparatively 
slow  of  movement  and  was  not  particularly  difficult  to  capture. 

The  specimens  showed  no  peculiarities  of  markings  or  of  plate 
arrangement.  The  colors  of  the  alcoholic  s|X!cimen3  seemed  to  be 
more  or  less  obscured,  but  the  dorsal  surface  usually  retained  the 
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The  specimens  were  remarkably  uniform  in  both  comparative 
and  in  actual  measurements,  the  differences  being  chiefly  in  general 
bo<ly  and  tail  lengths,  rather  than  in  variation  in  size  of  limbs  or  in 
distances  l>etween  fixed  points. 

In  the  discussion  of  the  plates  and  scales  of  this  species  it  should 
be  noted  that  Cope's  description**  is  most  unsatisfactory',  the  ter- 
minology being  confused,  if  not  actually  inaccurate. 

The  description  given  by  G.  A.  Boulenger  in  his  Cat.  Lizards  Brit. 
Mus.,  1887,  Vol.  Ill,  p.  263,  proved  the  most  useful  and  accurate. 

In  the  Okefinokee  specimens  the  dorsal  plates  of  the  head  are 
absolutely  uniform  and  may  be  described  as  follows: 

Rostral  short;  intemasal  pentagonal;  nostrils  piercing  nasals; 
no  supranasals;  frontal  in  contact  anteriorly  with  intemasal,  and 
two  prefrontals  widely  separated  posteriorly  from  interparietal  by 
two  broad  frontoparietals;  interparietal  kite-shaped,  much  longer 
than  wide;  parietals  2;  supraorbitals  4;  superciliaries  7;  superior 
labials  7. 

Little  data  were  obtainable  regarding  the  life  historj*^  of  Lygosonia 
laterale.     No  eggs  were  found. 
15.  PleiUodon  qainqaeUneatas  Linn.    Fig.  4. 

Common  throughout  the  higher  portions  of  the  swamp  and  on 
the  islands,  b'eemed  to  be  particularly  fond  of  deserted  buildings 
and  chimneys  where  any  such  structures  occurred,  and -often  found 
along  fences.  Th(»  larger  forms  were  called  by  the  local  names  of 
"red-headed  scori)ion*'  and  ''re<l-headed  lizard,"  while  the  smaller 
striped  fomLs  seemed  to  have  no  common  local  name,  being  probably 
confused  by  the  nativi»s  with  Cnemidophorus  sexlineatus  Linn. 
Plestiodon  qninquelineatus  was  seldom  seen  on  the  ground  or  on  the 
trees,  but  was  often  found  stretched  out  in  the  sun  on  dead  logs, 
stumps  or  fallen  timl>er. 

Although  this  was  one  of  the  most  common  of  the  lizards  noticed 
in  the  Okefinokcfe,  comparatively  few  specimeas  were  collected  on 
account  of  the  fact  that  their  habits  made  it  a  difficult  matter  to 
secure  th(»m,  since  they  dashed  into  crevices  and  holes  or  darted 
along  the  fenc(»s  or  into  the  brush  on  the  least  provocation.  They 
were*  abundant  in  the  deserted  log  buildings  on  Billy's  Island  and 
were  sef»n  in  large  numl>ers  in  and  around  the  old,  abandoned  hou'^e 
on  Mixon's  Hamm(M*k,  where  they  scurried  over  the  ruined  floor  anil 
over  the  dt»cay(Kl  tinil)ers  of  the  walls,  only  to  dart  into  the  cracks 

»•  Kept.  U.  S.  Nat.  Museum.  1898,  p.  622. 
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at  the  approach  of  the  collector.  In  fact,  had  the  object  been  the 
securii^  of  "tails"  rather  than  lizards,  the  collecting  would  have 
been  far  more  successful,  since  the  small  blue-tailed  form,  particularly, 
was  prone  to  leave  a  tail  wrigglii^  in  the  collector's  hand  white  its 
owner  scurried  to  safety. 

Enough  specimens  were  collected,  however,  to  show  practically 
all  of  the  stages  usually  recorddl,  from  the  small,  black,  brilliantly 
marked  form  with  the  clearly  bifurcated  median  stripe  to  the  large, 
brown,  red-headed  stage  with  the  plain  brownish  coloration,  broad 
head  and  obsolete  bands. 

The  specimens  naturally  varied  much  in  size  as  well  as  in  colora- 
tion, the  smallest  taken  being  92  mm.  long  while  the  largest  measured 
237  mm.  The  coloration  of  the  ventral  surface  of  the  body  and  head 
seemed  to  var>'  according  to  the  colors  shown  by  the  dorsal  region. 
For  example,  in  the  distinctly  five-lined  form,  in  which  the  dorsal 


Fig.  4. — Phsttodon  quiuqmlin 


surface  was  nearly  black,  the  ventral  surface  of  the  head  and  throat 
was  usually  tinged  or  mottled  with  blue,  while  in  the  older  brown 
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than  the  irregular  arrangement  figured  by  Cope.*'  One  specunen — 
the  largest — agreed  with  Cope's  specimen  (No.  9,234,  U.  S.  N.  M.) 
in  this  respect.  A  variation  was  also  noted  in  the  plates  of  the 
mental  region.  Cope's  figure  (ilnd.)  shows  two  unpaired  plates 
posterior  to  the  mental.  Of  the  specimens  taken  in  the  swamp, 
just  half  of  the  number  collect^  conformed  to  this  arrangement, 
while  the  other  half  showed  only  one  unpaired  plate  between  the 
mental  and  the  first  pair  of  inferior  labials. 

It  can  hardly  escape  the  notice  of  the  herpetologist  that  these 
peculiarities  (the  single  postmental  plate  and  the  two  occipital 
plates)  here  noted  as  variations  of  P.  quinquelineaiua  are,  except 
for  the  postnasal,  among  the  chief  structural  characters  usually 
given  for  the  species  P.  anihracinus  Baird,  and  the  single  or  double 
postmental  enters  into  Cope's  four  main  divisions  of  the  genus. 
Normally,  one  would  expect  two  postmentals  in  P.  quinquelineatuSf 
and  it  so  proves  by  examination  of  a  large  series  of  extra-Okefinokee 
specimeas  from  other  parts  of  southeastern  United  States,  but  this 
single  postmental  in  the  Okefinokee  specimens  is  not  limited  to 
small  forms,  as  are  most  of  the  supposed  species  with  single  post- 
mentals.  The  largest  red-headed  specimen  (No.  6,339)  has  this 
character,  and  another  good-sized  individual  has  only  one  post- 
mental,  but  there  is  on  one  side  of  this  plate  the  merest  beginning 
of  a  suture  to  suggest  where  the  subdivision  might  come  if  it  were 
to  be.  We  suppose  Cope  would  be  obliged  to  make  these  "post- 
nasal— one  postmental"  specimens  members  of  his  first  division, 
in  which  he  places  his  Bermudan  species,  E,  Umgirostris,  but  we  could 
hardly  grant  such  a  solution,  and  this  restricted  collection  of  Oke- 
finokee skinks  prompts  a  doubt  of  the  actual  rank  of  E,  longirostris 
and  possibly  of  E.  anthracinus  and  E.  pluvialiSy  or,  in  other  words, 
we  have  our  specimens  referable  to  two  of  Cope's  four  main  groups 
for  the  genus,  and  if  the  postnasal  character  be  proven  variablethis 
P.  quinquelineatus  may  yet  offer  variants  referable  to  the  other  two 
divisions.  Certainly,  the  status  of  the  species  of  Plesiiodon  is  in  a 
most  unsatisfactor}'  state  at  the  present  time. 

Th(»  species  P,  quinquelineatus  ranges  through  a  wide  series  of 
coloration  during  life,  particularly  as  pertains  to  the  stripes  and 
markings.  The  same  bands  appear  in  some  specimens  as  are  found 
in  P.  anthracinus,  with  a  difference  only  in  colors  and  brilliancy. 
Since  the  structural  plate  characters  overlap,  as  has  been  noted 

»•  Rept.  U.  S.  Nat.  Mus.,  1808,  p.  ti34,  fig.  125. 
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above,  the  suggestion  can  hardly  be  avoided  that  if  environment 
and  climat-c  be  considered  aa  affecting  markings,  it  may  lead  to  a 
reconMideratJon  of  the  value  of  such  a  basis  for  specific  distinctions. 

An  interesting  illustration  of  regeneration  was  found  in  one  of  the 
specimens  taken  (Xo.  6,339)  in  which  the  ttul  had  been  injured 
75  mm.  from  tlie  vent  and  a  new  tail  65  mm.  long  regenerated.  The 
old  tail,  however,  still  persisted,  and  projecteti  at  almost  right  angles 
to  a  distance  of  10  mm.  with  a  small  shriveled  stump  on  the  end 
Buggewtive  of  a  spine  or  barb. 

Several  of  the  sqieeimens  of  Plesliodon  quinquelineatus  were  infested 
with  red  mit«s  {Acarina),  which  appeared  attached  under  the  fore 
legs.  One  individual  had  eight  of  these  parasites  under  one  fore 
leg  and  twelve  under  the  other. 

CltOCODILIA. 
10.    &Uig«tor  miiiiiiippianiil  Dniidln.     Plnt^  II.  fiv.  1. 

The  alligator  was  founii  to  be  extremely  common  throughout  the 
Okefinokt-e,  and  after  the  novelty  of  watching  their  interesting 
habits  had  worn  off,  no  particular  attention  was  paid  to  them  by 
members  of  tlie  party,  .\lligators  were  constantly  being  seen  in  all 
parts  of  the  swamp,  and  a  short  trip  in  any  direction  from  Billy's 
Island  usually  resulted  in  the  noting  of  several  specimens.  Outside 
of  a  few  shot  for  their  skias  and  those  kille<l  for  food,  no  adults  were 
coHeetcii,  as  it  wouUi  have  been  entirely  impracticable  to  have 
transported  their  heavy  Iwdies  out  of  the  swamp.  A  number  of 
young  were  taken,  and  of  these  a  half  dozen  or  more  were  preserved. 

A  trip  down  Billy's  Lake,  from  Billy's  Island  to  Mixoa's  Hanunock, 
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distinguish  them  by  the  intervals,  which  are  much  shorter  in  the 
younger  ones.  Mr.  Harper  saw  a  five-foot  alligator  at  the  north 
edge  of  the  swamp  with  his  jaws  tied  with  a  cord  which  for  several 
days  it  could  not  break.  Later  he  observed  that  Bryant  Lee  could 
hold  shut  the  two  jaws  of  a  wounded  "gator." 

Since  these  animals  were  found  in  every  part  of  the  swamp,  no 
mention  of  particular  localities  is  of  importance.  They  were  most 
abundant,  perhaps,  in  Billy's  Lake,  in  Floyd's  Island  and  Honey 
Island  Prairies'  and  in  the  head  waters  of  the  Suwanee  River. 
**  'Gator  holes,"  however,  were  to  be  seen  in  all  waters  deep  enough 
to  afford  seclusion  for  the  animals.  These  holes  ranged  in  size 
from  a  few  fet»t  across  to  large  areas  extending  from  25  to  75  yards 
in  diameter.  Throughout  the  swamp  and  in  the  prairies,  also,  were 
long  op(»n  tracts  in  which  no  water-lilies  grew,  and  these  were  pro- 
nounced by  the  natives  to  be  "  'gator  trails." 

The  methods  of  hunting  the  alligator,  as  practised  by  the  Lees 
and  other  inhabitants  of  the  region,  consist  mainly  of  going  out  at 
night  in  small  boats  and  locating  the  animals  by  means  of  a  lamp 
fastened  to  the  head  of  one  hunter  in  the  bow  of  the  boat.  Another 
hunter  in  the  stem  paddles  or  poles  and  uses  the  sharp  end  of  the 
push  pole  to  "stick"  the  body  after  the  animal  has  l)een  shot  and 
has  sunk  to  the  bottom.  According  to  these  hunters,  who  every 
year  take  out  a  large  number  of  skins,  the  eyes  of  the  small  alligators 
appear  re<l  by  the  light  thus  used,  while  those  of  the  large  specimens 
are  yellow.  The  hunter  carrjdng  the  light  swings  his  head  from  side 
to  side  through  an  arc  of  180  degrees,  and  when  an  alligator  is  sighted 
shoots  it  by  the  light  of  the  lamp  on  his  head.  The  common  sup- 
position that  the  skin  of  an  alligator  will  turn  the  bullet  of  a  gun  is, 
of  course,  unfounded.  Since,  however,  only  the  head  of  the  animal 
is  usually  exjwsed  when  it  is  in  the  water,  they  are  commonly  shot 
through  the  (»y(*s.  Th(»  hunt<^rs  generally  use  a  shotgun  loaded 
with  buckshot.  That  a  large  number  of  alligators  are  annually 
secured  in  this  manner  is  evidence<l  by  the  fact  that  the  fields  of 
the  IxH?s  are  strewn  with  the  skeletons  and  dorsal  strips  of  skin  which 
have  l)een  thro^-n  away  after  each  expedition.  Only  the  ventral 
part  of  the  skin  is  saved,  the  upper  portions  being  too  thick  and 
spiny  to  admit  of  the  primitive  methods  of  tanning,  and  therefore 
the  crest  and  dorsal  scales  are  not  retained. 

Pl(»nty  of  evid(»nce  was  swured  to  prove  that  the  alligator  is  a 
formidable  antagonist  when  in  the  water.  The  powerful  tail  is  the 
chief  weapon  of  defence,  and  with  it  the  animal  can  deal  a  terrific 
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blon'.  On  June  13,  1912,  a  large-sized  alligator  was  seen  to  slowly 
sink  below  the  surface  as  several  members  of  the  party  in  a  small 
boat  were  making  a  trip  on  Minne  Lake.  Bryant  Lee  "grunted" 
the  animal  to  the  surface,  where  it  was  shot,  but  not  killed.  It 
rose  within  a  foot  or  two  of  the  boat  and  performed  a  most  remarkable 
series  of  spinning  movements,  revolving  rapidly  on  its  tail  with  its 
body  directly  upright  and  the  head  out  of  the  water.  Several  shots 
and  repeated  blows  of  the  paddle  were  required  before  it  finally 
sank. 

The  alligators  of  the  Okefiriokee  showed  no  variation,  so  far  as  our 
ob.servations  went,  from  the  ordinary  form  of  A.  misaissippiensis, 
which  ha-i  been  sufficiently  well  described  by  various  authors  to 
make  a  description  in  this  record  unnecessary.  The  young  which 
were  preserved  agree  also  with  the  published  descriptions  and  are 
most  brilliantly  marked  in  the  smaller  specimens.  As  the  animal 
increases  in  age,  the  fifteen  transverse  yellow  bands  become  fainter 
and  the  dorsal  crest  more  pronounced.  In  the  very  young  specimens 
the  dorsal  tubercles  of  the  neck  are  entirely  absent. 

No  nests  of  eggs  were  found,  but  a  numl>er  of  eggs  were  taken 
from  the  bodies  of  those  killed.  In  one  specimen  (No.  6,493)  were 
found  twenty  mature  eggs,  ready  for  depositing.  Theae  egg^  have 
completely  formed  shells  which  are  thin  and  soft,  not  brittle,  and 
grayish-white  in  color,  with  a  granular  coating  which  rubs  off  on 
handling.  The  average  length  of  these  eggs  is  3  inches  and  the 
average  diameter  Ij  inches.  From  a  female  8 J  feet  long,  taken  on 
Billy's  Lake,  June  11,  1912,  were  taken  42  embryonic  eggs  rang;ing 
in  size  from  i  to  If  inches  in  diameter,  almost  spherical  and  of  a 
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animals  have  been  seen  in  its  waters  and  are  still  occasionally  to 
be  encountered,  although  the  evidence  offered  is  very  meagre  and  the 
descriptions  given  of  the  so-called  crocodiles  are  far  from  satisfactorj'. 

The  natives  describe  the  crocodile  as  being  much  darker  in  color 
than  the  alligator  and  state  that  in  the  crocodile  the  upper  jaw  is 
movable  instead  of  the  lower.  This  latter  notion,  it  may  be  ob- 
served, is  common  throughout  this  part  of  the  countrj%  and  is  insisted 
upon  by  many  hunters,  although  the  basis  for  the  idea  is  n  jt  evident. 
On  the  other  hand,  the  chief  points  of  scientific  distinction  between 
the  two  animals  is  never  touched  upon  by  those  who  profess  to  have 
se<»n  the  crocodile,  and  even  such  striking  differences  as  the  longer 
snout  and  the  more  active  movements  of  the  latter  animal  appear 
never  to  have  been  noticed. 

Bryant  Ijee  states  that  crocodiles  have  been  taken  in  the  region 
around  Cow  Hoase,  but  that  he  has  never  seen  one  south  of  Honey 
Island.  Joe  Saunders  insists  Ihat  he  has  seen  crocodiles  in  a  creek 
flowing  into  the  Suwanee  River  in  Clinch  County,  while  Jackson  Lee 
says  that  he  knows  of  at  least  two  crocodiles  being  taken  in  Billy's 
Lake.  These  hunters,  when  pressed  for  details,  state  that  the  chief 
distinctive  character  of  the  crocodile  is  the  color  of  its  eyes,  which 
they  describe  as  red  or  orange,  and  the  much  darker  color  of  the  body. 

These  men  have  spent  their  lives  in  the  swamp  and  are  remarkably 
close  observers,  and  it  is  evident  that  the  form  which  they  have  in 
mind  is  in  some  way  different  from  the  common  alligator,  but  it 
seems  unlikely  that  it  is  Crocodilus  americanus. 

II.  SNAKES. 

BY  A.  H.  WRIGHT  AND  8.  C.  BISHOP. 

No  State  in  the  United  States  has  furnished  more  distinctive  and 
peculiar  snakes  and  no  area  has  received  more  herpetological  atten- 
tion than  Florida,  yet  none  of  these  numerous  ophidian  collectors 
and  students  has  ever  enterc^tl  Okefinokee  at  Florida's  northern 
bordcT.  The  near(»st  approach  came  alx)ut  twenty-five  years  ago 
in  the  visit  of  the  ornithologist,  Mr.  C.  F.  Batchelder,  of  Cambridge, 
Mass.  He  siK»nt  a  day  or  two  on  Mitchell  and  Black  Jack  Lslands. 
To  the  eastward,  at  St.  Marj'^s,  Oa.,  and  at  Femandina,  Fla.,  he 
took  the  following  s|x»cies: 

Cy  do  phis  astivuSy  Osceola  doliata  doliata^ 

Osceola  elapsoideOy  Ophiholus  getulus  yetulus. 

In  Florida,  at  (Jainesville,  the  snakes  secured  by  James  Bell  in 
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1879,  July,  1880,  and  April  7-18,  1882,  prove  most  instructive,  for 
this  locality  is  not  far  south  of  Bay  Swamp,  the  Floridan  extensioa 
of  the  Okefinokee  Swamp.     Mr.  Bell  has  the  followii^  list: 

Abaslor  erylhTogrammux,*  Osceola  elapsoidsa, 

Farancia  abacura,  Opkibolus  getulus  getiilus, 

Heterodmt  plalyrhinus,  Nalrix  fasciata  faadata, 

Heterodtm  simus*  \alrix  fasdaia  pidiventris, 

Cydophis  aslinis,  Xalriz  fasciata  sipedon, 

Zamenis  constricior,  Xatrix  fasciata  eryihrogasler, 

Znmenis  flagellum*  Eidaenia  sackenii, 

Coluber  quadrinltatiis,  Flaps  fulvius* 

Compsosoma  corais  couperii,*  Ancistrodon  contortrix,* 

Fityophis  melanoleuais,*  Crolatus  adamanteus. 
Osce<da  doliitta  parallela, 

Of  the  aliove  22  species,  seven  (with  asterisks)  are  not  in  our  list. 
All  of  these  seven  we  might  expect  in  southeastern  Georgia,  and 
were  in  our  working  hj-pothetical  list  before  the  trip  was  taken. 
They  represent  the  remaining  Austroriparian  forms  which  were  not 
taken  by  us,  and  with  the  truly  Floridan  peninsular  snakes  almost 
complete  the  whole  list  of  southeastern  United  States  forms.  Fur- 
thennore,  these  seven  (with  Abaslor  erylhrogrammus,  a  mud  and 
aquatic  snake  eliminated  from  consideration)  represent  the  assem- 
blage of  southoastem  species  which  most  prefer  the  dry  pine  forests 
of  the  Atlantic  {cast  or  dry  open  or  sandy  fields  where  the  gopher 
turtle  occurs.  We  have  no  doubt  that  these  seven  occur  on  the 
.Atlantic  seaboard  to  the  immediate  east  of  Okefinokee  and  also  in 
its  outskirts.  In  fact,  the  natives  held  that  there  were  several 
kinds  of  snakes  outsido  the  swamp  which  were  not  within  it,  and, 
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In  the  earlier  days,  Holbrook  received  some  material  from  the 
region  to  the  eastward  of  the  swamp  {vide  Tropidonotus  taxispiloius).^ 
In  another  place  (Vol.  IV,  p.  vi),  he  wTites:  *' J.  Hamilton  Couper, 
Esq.,  of  St.  Simon's  Island,  Georgia,  has  also  furnished  me  with 
.several  Serpents  of  that  state;  and  to  him  I  owe  a  knowledge  of 
the  Gopher  Snake,  perhaps  the  largest  and  most  beautiful  of  our 
Serpents."  Of  this  form,  Mr.  Gouper  says:"  **I  have  only  seen  it 
in  the  dry  pine  hills,  south  of  the  Alatamaha;  and  I  have  never 
met  with  it  in  the  low  grounds  even  of  the  same  vicinity.''  This 
may  explain  its  absence  in  the  Okefinokee.  In  this  connection,  it 
is  Intercast ing  to  observe  that  the  same  seven  absent  forms  (except 
Compsosama  corais  cauperii)  occur  in  Dr.  Holbrook's  Catalogue^ 
of  the  ( )phidia  of  Georgia.  In  it  33  species  of  snakes  are  listed.  In 
G.  S.  Brimley'fe'*  Records  of  Some  Reptiles  and  Batrachians  from 
the  Southeastern  United  States  we  find  21  species  recorded  from 
Georgia.  Five  {Compsosama  corais  couperii  and  Abastor  erythro^ 
grammus  being  absent)  of  the  seven  species  missing  from  Okefinokee 
an?  given  in  his  list  as  taken  either  at  Riceboro  to  the  northeast  or 
at  Mimsville  to  the  west. 

In  1871  and  1876,  Paul  Fountain  visited  this  area  and  he  writes:** 

"I  can  assure  the  lover  of  Nature,  if  he  is  prepared  to  run  the  risk 
of  fever,  that  the  farther  he  forces  his  way  into  its  gloomy  depths, 
the  more  remarkable  and  beautiful  will  be  the  forms  of  animal  and 
vegetable  life  he  will  discover."  Later  he  says:  **A  greater 
number  of  reptiles  may  \h*  found  in  this  swamp  than  in  any  other 
spot  I  know  of  in  the  States."  And  he  reserves  his  discussion  and 
digression  on  snakes  in  general  for  his  chapter  on  A  Day  in  a  Cypress 
Swamp  (Okefinokee). 

In  1888,  Gope  published  On  the  Snakes  of  Florida^^  and  this 
paper  has  considerable  Ix^aring  on  some  of  the  Okefinokee  species; 
but,  inasmuch  as  it  is  embraced  in  Cope's  great  work,*  The  Croco- 
dilians,  Lizards,  and  Snakes  of  North  America,  we  will  not  coasider 
it  in  detail.  In  1896,  the  next  list  of  some  pertinence  is  Remarks 
on  Sqpie  of  the  Floridan  Snakes,  by  Gharh^*  B.  Gor>'.^  He  enumer- 
ates 15  of  the  commoner  species  of  this  State. 

»  N.  A.  Herpotology,  1842.  Vol.  IV.  p.  36. 
«  N.  A.  Herp.,  Vorill.  pp.  76.  77. 

"  White's  Statifiticjj  of  the  State  of  Georgia.  1849,  A[)penclix,  p.  14. 
«  Biol.  Soo.  Wash..  1910,  Vol.  XXIIl.  pp.  8-18. 

**  Fountain,  Paul.    Th<j  Great  DcHcrts  and  Forcwt.**  of  North  .Vmerica,  New  York, 
1901.  pp.  (>o,  66. 
» lYoo.  r.  S.  Xat.  Mus.,  Vol.  XI,  pp.  381-394. 
»  Rep.  r.  S.  Nat.  Mus..  1898.  Washington,  1900.  pp.  153-1270. 
^  Hunting  and  Fishing  in  Florida,  Boston,  1896,  pp.  124-131. 
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From  September,  1892,  to  July,  1893,  Prof.  Einar  Loenubei^,** 
of  University  of  Upsala,  Sweden,  was  engaged  in  collecting  in  Florida 
and  his  Notes,  etc.,  published  in  1895,  proves  one  of  the  most 
important  herpetological  papers  on  southeastern  United  States  ia 
the  last  quarter  of  a  century.  He  secured  30  species  of  snakes. 
Nine  of  his  30  species  arc  not  represented  in  our  collections,  three 
being  genera  peculiar  to  Florida,  one,  Tantilla  coronata,  occurring 
in  Georgia  as  well,  not  being  recorded,  however,  from  the  Okefinokee 
Swamp,  and  five  proving  of  the  name  assemblage  as  Bell's  seven 
(Gainesville)  species  missing  from  the  Okefinokee  Swamp,  because 
they  are  more  especially  dry  pine  land  forms. 

The  21  species  taken  in  the  swamp  rejjresent  a  distinctly  Austro- 
riparian  element  which  does  not  entirely  shun  moisture.  The 
collection  of  165  individuals  apportioneti  numerically  among  the 
21  different  species  of  snakes  indicates  very  roughly  the  degree  of 
abundance  on  Billy's  Island  or  its  immediate  environs.  The  list  follows : 


Helerodon  platyrkinus 

.  38 
16 
.  15 
.  13 
.  13 
11 
.  10 
.  10 

.    6 

.    0 

Elaphe  obsoletus ^. 

._     6 

Tkamnophis  sirlalia  ordinatus 

Farancia  abaewra.. 

Diadophis  pundaius.. 

.     3 

3 

Tfiamnophia  s.  sackeni 

Storeria  dekftyi... „ 

~     2 

Lavipropellia   dtdiatua  coc- 

Cemophoracocci^ea 

1 

Sistrurus  niilianus 

Hnldea  slnatula 

1 

None  of  Cope's  (1900,  p.  1207)  four  peculiar  snake  genera  (.StUosoma, 
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Profs.  J.  C,  Bradley  and  C.  R.  Crosby,  of  the  Department  of  Ento- 
mology;  Dr.  A.  H.  Wright,  of  the  Department  of  Zoology;   Head- 
master W.  D.  Funkhouser,  of  the  Ithaca  High  School;    Messrs. 
S.  C.  Bishop  and  M.  D.  Leonard,  of  the  class  of  1913,  and  Paul 
Battle,   of  Bainbridge,   Ga.      During  the  first  week,   Mr.   E.   L. 
Worsham,  State  Entomologist  of  Georgia,  and  Mr.  C.  S.  Spooner, 
Assistant  State  Entomologist,  were  also  with  the  party.     Later, 
from  July  15  to  November  1,  1912,  the  Lees  judiciously  collected 
material  which  added  four  species  to  our  list  and  nicely  augmented 
our  series  of  previously  known  forms.     In  the  fall  of  1913,  Prof.  J.  C. 
Bradley  and  Paul  Battle  spent  a  week  on  Billy's  Island  and  brought 
out  a  few  reptiles.     In  December,  1913,  Profs.  J.  G.  Xeedham  and  J.  C. 
Bradley,  Messrs.  John  Nec^ham  and  Paul  Battle  made  a  trip  of  ten 
days  into  the  Okefinokee  and  collected  considerable  data  on  the  winter 
conditions.     Some  of  their  material  they  brought  out,  but  they  left  a 
container  which  was  filled  by  the  Ix^es  by  August  1,1914.     This  collec- 
tion has  not  been  received  and  is  not  incorporated  in  this  report.     All 
the  members  of  these  various  parties  and,  particularly  Prof.  Bradley, 
collected  snake  material  and  data  and,  to  each  of  them  we  are  deeply 
indebtotl  for  aid,  good  communal  spirit  and  material  encouragement. 
Acknowledgments  are  due  Dr.  Leonhard  Stejneger,  of  the  United 
States  National  Maseum;  Dr.  Witmer  Stone  and  Mr.  H.  W.  Fowler, 
of  the  Academy  of  Natural  Sciences  of  Philadelphia,  for  the  priN-ilege 
of  examining  t>'pes  in  their  respective  collectioas,  and  to  Messrs. 
R.  W.  Bennett  and  Cornelius,  of  Fargo,  Ga.,  without  whose  courteous 
assistance  it  would  have  been  impossible  to  have  transported  our 
material  out  of  the  swamp. 

The  Lees  proved  ver>'  (efficient  collectors.  They  enjoy  life  in 
this  naturalist's  paradise  and  do  not  live  in  constant  fear  of  the 
numerous  venomous  snakes  and  dangerous  animals  of  the  swamp. 
They  do  not  alter  their  course  in  life  l)ecause  of  them,  though  they 
respect  and  appreciate  the  danger  and  know  what  bad  wounds  some 
can  inflict.  They  bathe  in  the  lakes  where  many  accidents  might 
lK»fall  th(»m,  but  usually  do  not.  The  children  go  barefoot  and  were 
our  lH»st  and  most  vigilant  scouts  al)out  the  I.»ees'  clearing.  Many 
a  snake,  l>oth  large  and  small,  they  "stepped  on,"  if  they  did  not 
"cromb''  it  with  a  stick.  They  knew  not  the  noose,  and  to  it  we  had 
little  recourse  except  on  rare  occasions.  The  gun  proved  very 
8er\''iceable  in  the  thickets.  The  Lees'  fields  and  clearing  were  the 
resort  of  turtles,  lizards  and  oviparous  snakes  which  sought  them 
for  breeding  purposes. 
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Hither,  aa  in  other  parts  of  the  swamp,  the  bears,  raccoons,  opos- 
sums and  other  mammals  come  for  the  eggs  buried  in  the  sand. 
Over  this  same  ground  the  king  snalce,  black  snalce  and  pilot  snake 
search  for  t"hc  same  quarry  and  the  reptiles  which  lay  the  eggs. 
The  natives  have  a  very  good  idea  of  the  economic  value  of  the 
various  snakes  and  spare  most  of  them,  except  the  truly  poisonous 
forms  and  wliat  they  call  the  "Water"  and  "Highland  Mocca^ns" 
{TropidoiioUtu  anil  Thamnophin).  One  of  the  many  r6les  which  the 
natives  accredit  the  lilack  and  turkey  vultures  is  that  of  enemies  of 
snakes  and  some  l)irds  of  prey,  e.g.,  the  Buteos  engage  in  the  same 
practice.  The  snakes  also  suffer  from  the  herons,  ibises  and  cranes, 
l»ut  with  these  the  reptiles  are  a  second  choice  when  frogs  and  toads 
are  available. 

The  numl)cr  of  snakes  with  internal  parasites  is  surprisingly 
lai^e,  37  of  the  165  l>eing  thus  afflicted,  or  8  of  the  21  species.      Thev 


Heierodon  platyrhinus 14     Thamnophis  s.  sadteni. _     2 

Ancistrodon  piscivorus t»     IjftmpropeUis  getulus. ,     i 

Coluber  constridor 5     Sistrurus  miliarius, j 

Tropidonotus  laxispilotus 5  

Thamnophis  k.  ordinatus.. 3  37 

No  doubt,  other  species  also  suffer,  for  this  list  represents  the 
species  of  which  we  had  the  largest  series.  The  above  species  are 
about  equally  distributed  between  the  t^'rrestrial  and  aquatic  groups. 
In  number,  the  former  are  24  and  the  latter  13;  but,  if  the  spreading 
adder  be  eliminated,  the  terrestrial  forms  lead  by  3,  It  is  a  significant 
fact  that  the  species  which  are  the  worst  sufferers  are  also  inveterate 
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Ancistrodon  piscivoruSf 
Farancia  abacura^ 
Thamnophis  8.  mckeni, 


Thamnophis  8.  sackeni, 


Ancistrodon  piscivoruSy 
Tropidonotus  taxispilotus, 


Cypress  Bays. 

Tropidonotus  taxispilotus, 
Tropidonotus  fasciaius. 

Prairies. 

Tropidonotus  fasdatus. 

Water  Courses. 

Elaphe  obsoletus. 


Transition  Zone  Between  Islands  and  Cypress  Bays. 


Farancia  abacura, 
Heterodon  plaiyrhinus, 
Crotalus  adamanteus, 
Coluber  obsoletus, 


Diadophis  pundatus, 
Storeria  dekayiy 
Haldea  striatida. 


If  these  snakes  be  considered  from  the  point  of  view  of  locomotion, 
they  fall  into  the  same  four  groups  which  Loennberg  (1895,  pp. 
336, 337)  made,  and  the  snakes  are  quite  similarly,  but  not  absolutely, 
arranged  as  he  found  them: 


Swimming  Forms. 


T.  taxispilotus, 
T.  fasdatus, 
T.  8.  sackcni, 


H.  platyrhinus, 
F.  abacura. 


T.  s.  ordinatuSf 
C.  constrictor, 
L.  getulus, 
L.  d.  coccineus, 
S,  miliarius, 
C.  adamanteus, 
C.  horridus, 


E.  obsoletus, 
E,  guttatus, 
0.  (Jtstivus, 
10 


A,  piscivorus, 
F.  abacura. 


Burrowing  Forms. 


L.  d.  coccineus, 
L.  getulus. 


Crawling  Forms. 


E,  obsoletus, 

D,  punctatus, 

E,  guttatus, 
S.  dekayi, 

S.  occipitomaculata, 
//.  striatula. 


Climbing  Forms. 


C.  constrictor, 
L,  d.  coccineus. 
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Or,  viewed  from  the  standpoint  of  brwding,  they  are  about  equally 
divided:  the  poisonous  snakes,  Tropidonoius,  Thamnaphis,  Storeria 
and  Haldea,  being  ovoviviparous,  and  all  the  rest  oviparous. 

Finally,  if  the  Okcfinokee  snakes  he  grouped  according  to  food, 
based  largelj'  on  stomach  contents,  but  also  on  observations  of  the 
haunt,  time  of  activity  in  the  swamp  and  on  the  keen  knowledge 
of  the  natives,  these  snakes  are  arranj^eit  as  follows: 


E.  obsoletus, 
L.  gelulus, 
C.  constrictor, 
S.  vHUarim, 
C.  advmoiiteus, 


Maumals,  Birds  or  their  egos. 

C.  horrid  us, 
A.  pincivorwi, 
E.  (juitatua 

(mammaU  otUy.) 


C.  constrictor, 

S.  vuliariiis, 
L,  d.  cocci neus. 


LiZAKDS    (or  their   ECIOS). 

L.  getuliis, 
(C.  cocoine«). 


T.  s.  sackcni, 
T.  taxispilotus, 

(T.fasciatus), 


L.  geliilu-1, 
A,  piscivorus, 


A.  piscivorus, 
L.  d.  coccineu8. 


Turtles  (oh  their  eggs). 
E.  obsoletus. 
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only  one  of  the  larger  snakes  being  in  this  category.  Doubtless, 
all  the  21  species  will  eat  insects  to  a  certain  extent.  The  species 
which  are  almost  exclusive  insect  feeders  are  Haldea  striatiUa,  Sto- 
reria  occipiiomaculata,  Storeria  dekayi  and  Opheodrys  cestiims.  The 
reader  must  bear  in  mind  throughout  this  discussion  we  are  treating 
Okefinokee  snakes  and  not  the  species  throughout  its  entire  range. 

With  the  larger  snakes,  the  food  most  generally  sought  Ls  Anura 
or  Amphibia  in  general.  It  is  par  excellence  the  food  of  the  aquatic 
snakes,  and  with  these  four  or  five  species  it  usually  is  some  species 
of  Rana,  though  AcriSy  Chorophilus  or  Hyla  may  rarely  appear  as 
their  prey.  Equally  important  are  frogs  in  the  food  of  the  larger 
land  snakes,  5  spi^cies  being  addicted  to  them.  With  these  the 
southern  and  oak  toads  (Bufo)  are  easily  of  first  importance,  with  the 
tree  frogs  (Hyla)  and  the  narrow-mouthed  frog  (Engystoma)  occupy- 
ing second  and  third  places.  In  fact,  these  10  snakes  prefer  the 
soft-bodied  frogs  and  toads  to  any  other  food  of  the  swamp  (reptilian 
t*ggs  not  considered),  and  if  they  were  to  be  restricted  to  any  one  of 
these  categories  they  belong  to  this  group. 

•Fish  ent^r  into  the  food  economy  of  all  the  aquatic  species,  the 
bream  and  killifishes  proving  the  common  bait.  L.  d,  coccineus 
ate  fish,  as  doubtless  some  of  the  island  forms  do  when  the  smaller 
fish  become  cut  off  in  landlocked  pools  on  the  islands. 

In  general,  the  lizards  are  swift  (except  the  ground  lizard),  and 
fall  prey  only  to  some  of  the  swifter  coursers  of  the  islands.  How- 
ever, at  least  5  species  ate  them  or  their  eggs.  The  turtles  when 
young  and  soft  are  occasionally  taken  by  the  moccasins  and  possibly 
by  the  other  aquatic  snakes,  the  young  soft-shelled  turtles  (Platy- 
peltis  ferox)  being  the  species  most  attacked.  On  the  land,  the 
turtles'  eggs  are  eaten  by  at  least  2  species,  if  not  by  many  more. 
This  source  of  food  is  one  of  the  commonest  of  the  swamp  for  man, 
mammals  and  snakes.  At  least  one-third  of  the  species  are  canni- 
balistic and  will  eat  snak(»s,  either  adults  or  young,  or  eggs. 

The  wann-blooded  groups,  birds  and  mammals,  suffer  from  the 
same  f(K^s.  Seven  species  of  the  largest  snakes  of  the  s*wamp  assail 
them,  their  eggs  or  young.  Four  of  these  seven  are  the  four  poisonous 
snakes  of  the  swamp,  while  the  other  three  are  the  pilot,  black  and 
king  snake's.  In  addition,  the  mammals  have  an  inveterate  foe  in 
the  com  snak(»,  which  apparently  does  not  molest  birds.  None  of 
these  seven  or  eight  spt^cies  are  aquatic  but  one,  the  moccasin. 

The  three  omnivorous  coursers  on  the  islands  are  the  king  snake, 
pilot  snake  and  the  black  snake,  while  in  the  water  the  only  snake 
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which  includcii  insects  in  its  diet  to  any  extent  is  the  southern  riband 
snake.  One  inuut  lie  impressed  with  the  immense  abundance  of  the 
reptilian  fonns,  the  restricted  island  quarters  for  these  reptiles  and 
the  need  of  great  numbers  to  keep  each  species  existent  under  such 
strenuoas  vicissitudes.  Each  form,  fish,  amphibian,  reptile,  bird 
or  mammal,  has  untold  foes  which  are  close  at  hand,  fellow-travellers 
of  the  same  course  and  seekers  of  the  same  breeding  grounds  already 
crowded.  Never  have  we  been  so  struck  with  the  incessant  warfare 
of  primeval  nature  as  on  these  islands  of  the  Okefinokee. 

Anothf-r  very  interesting  fact  is  the  isolated  nature  of  the  place 
where  these  lfi.5  snakes  were  taken.  They  are  virtually  a  collection 
of  Billy's  Island  ophidians  with  a  few  other  islands  and  portions 
of  the  swamp  represented.  Our  scries  of  each  species  becomes, 
therefore,  very  significant  if  several  variants  appear.  They  cannot 
be  designated  as  gcc^raphical  subspecies  or  varieties  and  must  be 
considered  only  as  indicating  the  inherent  range  of  variation  which 
a  species  may  manifest  in  one  limitcii  geographical  region,  not  what 
might  appear  in  an  extensive  or  expansive  stretch  of  territory. 
Hence,  the  value  of  the  material,  thoi^h  not  as  numerous  as  might 
be  desired. 

Without  doubt,  many  of  the  conclusions  and  observations  in  this 
jjaper  arc  not  n(fw  anil  are  only  corroborative  of  previous  work,  but 
they  may  have  iiit^'rest  because  of  their  independent  nature.  The 
more  significant  conclusions  arc: 

1.  That  Tropidonotns  famatun  and  most  of  its  subspecies  T. 
compremcaudim,  T.  ustus,  T.  biscclus  and  T.  rbombifera,  need  to  be 
restu<lieil  before  they  can  be  finally  accejited. 
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as  those  with  the  typical  red  ventral  coloration,  and  that  this  albin- 
istic  character  is  not  solely  an  adult  or  young  variation. 

8.  That  our  specimens  of  Heterodon  plaiyrhinus  are  one-third 
platyrhinus,  one-third  intermediate  and  one-third  niger;  that  possibly 
niger  is  an  adult  end  phase,  and  that  one  plalyrhinus  specimen  agrees 
perfectly  with  Heterodon  brownii  Stejneger,  both  in  the  absence  of 
the  azygous  plate  and  in  coloration. 

9.  That  the  tw^o  specimens  of  Storeria  dekayi  have  not  17,  but 
15  rows  of  scales,  like  S.  occipitomaculata,  and  one  of  the  two  speci- 
mens has  the  oculars  not  1-2,  but  2-2,  as  usual  in  the  red-bellied 
species,  the  lone  representative  of  which  has  the  ocular  formula  3-2. 

10.  That  the  range  of  the  southern  ribbon  snake,  T.  «.  sackeni, 
is  not  restricted  on  the  Atlantic  coast  to  Florida. 

11.  That  C.  horridiis  of  the  Okefinokee  is  distinctly  the  light 
canebrake  form  of  this  species. 

1.  FaraneiA  abaenra   (Holbrook):   Horn  SnAke;   Red-b«Uicd  Snake;   Hoop  Snake;  lUinbow 
Snake;  Mud  Snake;  Cbeckerod  Snake. 

Three  specimens  were  taken,  and  from  native  accounts  it  appar- 
ently is  fairly  common,  but  hard  to  secure.  In  distribution  this 
species  reaches  from  Virginia  to  Florida  and  from  Indiana  and 
Illinois  to  Louisiana  and  rarely  into  Texas.  The  nearest  records 
are  from  Allapaha,  Ga.,  to  the  northwest,  and  from  Gainesville, 
Fla.,  to  the  direct  south. 

Coloration, — The  horn  snake  is  one  of  the  most  beautiful  snakes 
of  North  America.  The  ground  color  is  a  blue-black,  the  smooth 
and  shining  scales  have  an  enamelled  surface,  and  the  gastrosteges 
and  the  scales  along  the  sides  have  a  fluted  appearance.  Every 
labial,  mental  and  gular  plate  has  a  blue-black  sppt  in  its  middle. 
The  color  of  tlu»  back  extends  to  the  gastrosteges  in  vertical  bars  or 
inverted  triangles,  the  apic(»s  l>eing  on  the  gastrosteges.  Usually, 
at  each  one  of  thf^se  apices  api^ears  an  oblong  spot,  and  in  the  cephalic 
half  of  th(»  IhkIv,  the  venter,  as  a  nnsult,  presents  a  row  of  these 
spots  on  either  (»n(l  of  the  ga^trost(»ges,  thus  giving  a  distinct  light- 
colored  hand  down  the  middle.  In  the  caudal  half  of  the  body  the 
vertical  bars  of  oi)i)osite  sides  usually  meet  or  alternate  on  the 
mid-v(*ntral  line,  prinlucing  a  checkered  appearance.  The  v(»rtical 
black  bars  are  two  scales  wide  at  the  end  of  the  gastrosteges  and 
three  or  four  scales  wide  on  the  4th  row  of  scal(*s.  The  lighter 
intervals  l>etw(»en  the  dark  bars  are  two  scales  wide  at  the  end  of 
the  ga«^trosteg(*s  and  one  wide  at  the  4th  row  of  scales.  Each  gular 
gastrostege  has  a  black  band  across  it. 
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The  lighter  color  of  the  venter  extends  to  the  4th  row  of  scales 
in  the  younger  specimens.  In  these,  usually  at  the  neck  of  the 
light  interval,  there  appears  one  or  two  blue-black  spots  to  suggest 
the  almost  complete  invasion  of  the  body  color  upon  these  areas  in 
the  large  specimens  where  the  light  areas  seldom  reach  the  2d  row 
of  scales  and  where  there  are  large  central  black  spots  on  the  scales. 
Our  specimens  have  63,  64  and  65  light  vertical  bars  or  wedges, 
respectively,  or  from  50-53  from  the  anus  forward.  Curiously 
enough,  the  two  specimens  which  wc  first  took  alive,  one  151.7  cm. 
long  and  the  other  43  cm.,  were  white  beneath,  and  not  red.  The 
other  preser\'ed  specimen  has  also  the  whitish  appearance.  Two 
of  the  specimens  in  alcohol  may  possibly  have  a  slight  tinge  of 
pinldsh,  but  it  is  fwnt  if  present  at  all;  surely,  it  is  not  yellow.  These 
three  white-bellied  Faranciaa  are  noteworthy.  H.  H.  Brimley** 
took  a  large  white-bellied  a<luit  male,  which  was  coiled  with  a  normal 
male  and  female  in  coitu,  but  our  specimens,  however,  are  not  all 
adults,  one  being  onlj'  43  em.,  the  largest,  151.7  cm.,  and  another 
intermediate  81.1  cm.  The  native  present  when  we  caught  the 
largest  specimen  asserted  that  he  had  seen  red-bellied  forms  of  this 
snake,  and,  in  December,  1913,  Profs.  Needham  and  Bradley  saw  a 
beautiful  rod-bellied  individual  of  this  species. 

Dimeninims  and  Varintions. — The  gastrosteges  were  194,  195  and 
190,  respectively,  in  our  three  specimens;  the  urosteges,  39,  39,  42; 
the  scales  19-19-19;  supralabials7;  eyeover  3d  and4th  supralabial* 
infralabials  8;  lorcal  elongate;  temporals  1-2;  nasal  with  groove 
below  nostril;  in  C.  U.,  No.  (j,108j  a  groove  above  the  nostril  as  well- 
anal  plate  and  the  gastrostege  Ix'fore  it  flivided;   in  the  caudal  half 
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into  it.  Our  first  hold  of  this  snake  was  not  secure  and  it  as  quickly 
began  burrowing  the  second  time.  From  all  that  we  observed  of 
the  living  snakes  of  this  species  we  would  consider  them  timid, 
harmless  burrowers.  They  are  decidedly  inhabitants  of  the  twilight 
parts  of  the  swamp,  and  their  eyes  suggest  such  a  habitat.  If  found 
during  the  day,  they  appear  in  the  dark,  gloomy  cypress  ponds  on 
the  islands  or  amongst  the  dense  vegetation  of  the  deepest  and 
most  inaccessible  regions  of  the  swamp.  We  discovered  no  par- 
ticular superstitions  regarding  its  homy  tip.  It  is  curious  to  find 
the  hill  hoop-rolling  story  also  associated  with  this  species,  which 
to  my  mind  is  one  of  our  most  aquatic  species,  and  the  names 
"cypress"  or  "sphagnum"  snake  would  be  equally  appropriate  with 
some  of  the  names  suggested  by  its  structures. 

Food  and  Breeding, — None  of  the  specimens  had  food  in  their 
alimentary  tract  and  no  parasites  were  found.  The  natives  relate 
how  the  thunder  snake  (L.  getuliis)  digs  beneath  rotten  logs  and  other 
cover  for  the  adults  and  young  of  this  species.  Of  the  breeding 
habits  of  this  oviparous  form  we  know  little.  The  natives  assert 
that  the  progeny  of  one  female  sometimes  reaches  40  to  43. 

8.  Diadophif  pnnotatni  (TinncuJi):  Ring-neckod  Snake.    Plate  III,  fig.  1.     Fic-  5. 

This  species  is  probably  fairly  common  on  the  islands  of  the 
swamp.  Three  specimens  were  secured  on  Billy's  Island  between 
June  11  and  15,  1912. 

Coloration. — All  three  specimens  are  bluish-black  or  brown  above, 
the  color  extending  on  to  the  end  of  each  gastrostege.  These  black 
spots  on  either  extremity  appear  as  a  row  on  each  side  of  the  venter. 
In  No.  6,105  they  are  very  obscure  on  the  neck  region.  In  all  three 
the  dorsal  scales  are  with  pale  edges  an<i  with  numerous  fine  light 
specks.  In  No.  6,104  the  edges  of  the  dorsal  scales  are  opalescent. 
In  No.  6,106  there  is  a  median  row  of  body-colored  spots  down  the 
venter  to  the  anus,  all  the  urosteges  and  gastrostege  No.  2  being 
without  s])ot8;  the  same  applies  to  No.  6,105  with  the  urosteges  and 
gastrostoges  Nos.  1-5,  8  unspotted;  in  No.  6,104,  the  median  row  is 
ver>'  interrupted,  no  spotsS  l>eing  on  gastrosteges  Nos.  1-20,  except 
No.  3,  and  none  beyond  No.  133,  while  between  Nos.  21-133  there 
are*  several  missing.  In  No.  6,105,  the  nuchal  half  collar  is  1-2 
scales  wide;  in  No.  6,106  it  is  the  same  width,  but  interrupted  by  a 
median  dorsal  row  of  black  scales,  while  in  No.  6,104  it  is  faint 
except  on  the  lower  sides.  In  No.  6,105,  the  mental  and  labial 
regions  arc  almost  immaculate,  a  few  infralabials  Ixung  \*4th  faint 
black  spots;   in  No.  6,101,  each  infralabial  is  well  marked  with  one 
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or  more  black  spots  as  tho  syiDphyseal  is;  in  No.  6,106,  the  geneiala 
as  well  have  these  spots. 

Dimenaiona  and  Variations. — ^Thc  total  lei^h  of  these  three 
Eimkcs  roachea  from  19..5-29  cm.;  the  tail  from  4.7-5.8  cm.  or  4f-5l 
in  the  total  length;  the  gastrostegea  are  143-150;  the  urosteges, 
39-46;  anal  divided,  and  in  one  the  gastrostege  ahead  is  also  divided. 
Tail  very  spike-like  and  sharp.  Scales  15-15-15;  temporals  l-l; 
oculars  1-2  in  Xo.  6,106,  the  prt-ocular  large  on  the  light  side  and 
small  on  the  left  side,  the  prefrontal  taking  the  place  of  the  normal 
upper  prcocular,  2-2,  in  Nos.  6,104  and  6,105.  The  supralabials  in 
No.  O.lOy  are  8,  with  the  eye  resting  on  the  ith  and  5th;  in  No. 
6,105  on  the  right  side  thoy  are  8,  with  eye  on  the  4th  and  5th,  while 
on  the  left  aide  there  are  7,  with  the  eye  on  the  3d  and  4th;  in  No. 
6,104  there  are  7  supralabials  on  each  side,  the  eye  being  over  the 
3d  and  4tli  on  each  si<le.  In  Nos.  6,105,  6,106  the  supralabials 
have  the  clear  band  of  ventral  color,  but  in  No.  6,104  this  color  is 
heavily  encroached  upon  by  black. 


In  view  of  C'op(!'s  establishment  of  1).  amabilis  ^ictogenya  upon 
three  specimens  from  New  Orleans,  Pearl  Itiver,  Miss.,  and  Savannah, 
Ga..  the  la-st  locality  not  far  from  Okehnnkce  Swamp,  our  three 
HjK'cimens  prove  interesting.     To  find  tln-se  three  showing  such  a 
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concurrence    (study   of   Diadophia   in   manuscript) — ^all    force   the 
authors  to  consider  this  subspecies  untenable.  . 

Habits, — ^This  attractive  snake  was  found  during  the  day  under 
cover,  usually  under  logs  near  the  cypress  edges  of  Billyhs  Island. 
It  seemed  to  prefer  localities  near  the  edge  of  the  thicker  woods. 
In  one  case  it  was  under  a  log  in  a  place  near  and  exactly  similar  to 
the  situation  described  for  Haldea  striatida.  In  the  other  instance, 
the  two  were  taken  (June  11,  1912)  under  a  log  near  BL!y\s  Island 
landing  at  the  woody  etige  of  cultivated  fields.  The  D.  a.  stictogenys 
specimen  was  first  taken  and  a  few  minutes  later  the  other  specimen 
was  found  under  the  same  log.  The  former  may  have  been  seeking 
the  sandy  fields  of  the  Lees  where  lizards,  snakes  and  turtles  resort 
in  great  numbers  to  lay  their  eggs.  This  specimen  had  six  unlaid 
eggs  which  measured  as  follows:  18  x  9  mm.,  19  x  9,  19  x  9,  20  x  9, 
20  X  9,  21  X  10.  The  covering  is  thin  and  quite  pinkish  in  alcohol. 
This  species  seems  as  nocturnal  in  Okefinokee  as  our  experiences 
with  it  elsewhere  suggest.  These  specimens  had  insect  and  worm 
remains  in  their  alimentary  tracts. 

3.  Heterodon  pUltTrhinill  Latreille:  Hog-no«ed  Snake:  Hog-nose;  Spremding  Adder;  Spresd- 
ing  Viper;  Blowing  Adder;  Blow  Snake;  Blowing  Viper;  Spotted  Adder;  Flatheaded 
Adder;  Puff  Adder;  Sand  Viper;  Black  Viper.     Plate  III.  fig.  7;  fig.  6. 

Thirty-eight  specimeas  were  secured,  of  which  16  were  young 
.snakes;  one  was  a  cast  skin. 

Coloration. — In  coloration  our  series  show  all  possible  patterns. 
The  16  young  were  all  of  the  spotted  phase  and  manifested  the 
following  pattern:  The  ground  color  may  he  yellowish,  bro\raish 
or  reddish.  Do>\ti  the  back  is  a  series  of  26-32  spots  and  on  the 
tail  7  9  sjKits  which  l)ecome  transverse  bands.  The  color  around 
these  dorsal  spots  is  brighter  or  lighter  than  the  surrounding  body 
color.  Alternating  with  and  almost  touching  the  comers  of  the 
dorsal  siM)ts  is  a  series  of  lateral  spots.  In  the  cephalic  region,  one 
of  thirst*  si>ots  of  each  side  with  a  pair  of  successive  dorsal  spots  form 
a  quartet t(* — an  arrangement  soon  lost  in  the  caudal  part  of  the 
body  and  sc*ldom  seen  in  adults.  Beneath  th(»st»  spots  may  be  seen 
one  or  more  .seri(»s  of  small  spots,  not  very  distinct  in  form.  The 
venlrr  is  grayish  or  gr(»(»nish-white,  heavily  blotched  with  black  or 
brownish.  The  head  has  a  black  bar  conncH'ting  the  upper  anterior 
<»<lg(*s  of  the  orbits;  another  bar  from  the  eye  to  the  angle  of  the 
mouth;  and  a  third,  on  occipital  plates,  posterior  margins  of  supra- 
orbitals and  frontal.  This  black  .s[>ot  has  a  backward  extension  on 
either  side*  of  the  najK*  or  nwk  and  usually  a  small  median  extt»nsion 
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just  back  of  the  occipital  plates.  Often  this  median  prolongation 
is  cut  off  and  surrounded  by  body  color.  Usually  on  the  occipital 
suture  and  occipitofrontal  suture  appears  a  light  spot. 

In  some  of  the  adults  the  satne  schema  of  coloration  obtains  as 
in  the  young,  except  that  dorsal  and  lateral  spots  are  less  distinct 
as  such  and  become  more  transverse  areas  with  light  intervals. 
Furthermore,  the  supralabials  are  more  prominently  spotted  in  the 
young. 

Of  the  21  specimens  of  adults,  8  were  of  the  black  (niger)  type 
with  slaty-gray  below.  In  most  of  these  8  the  gular  scales  and 
whole  chin  except  in  two  become  the  darkest  portion  of  the  whole 
venter.  Of  the  spotted  forms  (platyrhimts),  we  had  a  few  with  the 
brick-red  on  the  liead  and  neck  and  somewhat  on  the  body.  In  the 
intermediates,  the  approach  to  the  black  phase  begins  in  the  head 
region  and  the  head  first  becomes  black,  or  it  and  the  neighboring 
cephalic  region.  In  this  process  the  transverse  light  intervals 
remain  brightest  and  persist  longest  in  the  tail  region.  Some  of  the 
specimens  art*  almost  niger  in  the  cephalic  region,  but  platyrhiniu 
in  the  caudal  half,  or  three-quarters  niger  with  the  sc^es  of  the  l^ht 
inter\'als  of  the  caudal  region  with  incoming  black  centres.  About 
7  of  the  adults  were  true  spotted  adders  an<l  6  intermediate.  Thus, 
of  the  adults  we  have  an  almost  equal  division  of  7  spotted,  6  inter- 
mediates and  8  blacks.  Most  of  our  largest  specimens  were  black 
or  fast  approaching  that  stage.  The  black  seems  to  be  an  end  phase 
of  size  or  age,  possibly  not  always  attained  in  an  individual,  but 
certainly  the  spotted  phase  is  most  prominent  in  the  smaller  speci- 
mens of  the  collection.     Besides,  it  might  be  remembered  that  none 
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25  rows  of  Heterodon  plaiyrhinus  and  simiis.  The  temporals  are 
3-4  on  lx)th  sides  in  twenty-seven  specimens,  3-4  on  one  side  and 
3-5  on  the  other  in  three  specimens,  and  3-4  and  4-5  in  one  specimen; 
the  supralabials  are  8  in  twenty-seven  specimens,  9  in  seven  speci- 
mens and  9-8  in  three  specimens;  the  infralabials  are  11  in  fifteen 
specimens,  10  in  three  specimens,  12  in  five,  13  in  one,  10-11  in  four, 
10-12  in  three,  II7I?  in  five  and  12-13  in  one.  The  orbital  ring 
exclusive  of  the  supraocular  is  10  on  both  sides  in  thirteen  specimens, 
11  in  one,  9-10  in  two,  9-11  in  two,  10-11  in  fourteen,  and  8-10  in 
two,  t.c,  22  of  the  38  with  number  of  oculars  different  on  the  tw^o 
sides. 

Rarely,  the  azygous  plate  may  be  cut  off  from  contact  with  the 
rostral  by  the  prena.sals  (No.  6,186).     One  spotted  specimen  (No. 
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Fir.  6. — Heterodon  plat\frhinus  I^tr. 


6,197)  has  not  the  characteristic  azygous  plate  at  all.  Unlike  Dr. 
Stejnoger*s  HetenHlon  browni*^  this  specimen  has  the  posterior  projec- 
tion of  the  rostral  more  than  one-half  of  the  suture  betwwn  the  inter- 
nasals  and  their  mutual  suture,  therefore  lest  than  that  l>etween  the 
prefrontals.  Othen^'ise,  it  is  very  much  like  it.  The  specimen  has 
the  following  scut<?llation:  gastrosteges,  123;  urosteges,  55;  anal 
divided;  scaUis  25  21  19;  supralabials  8;  infralabials  11;  orbital 
ring  U),  not  including  the  supraocular;  temporals  3-5  on  the  right 
side  and  3  A  on  the  left  side.  These  characters  and  a  very  similar 
coloration  bring  it  in  almost  perfect  agreement  with  Dr.  Stejneger\s 
//.  browni  from  the  other  end  of  Florida,  namely.  Lemon  City.  A 
black  individual  (No.  6,194)  has  the  frontal  transversely  divided 
into  two  plates.     One  specimen  (No.  6,202)  has  2  loreals  on  jeither 

»  Proc.  Biol.  .Soc.  Wash..  XVI.  pp.  123.  124. 
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side,  aad  two  othori!  (Nos.  6,178  and  6,205),  both  small  individuals, 
have  2  loreals  on  one  aide  and  1  on  the  other.  Another  (No.  6,204) 
has  2  loreals  on  one  side  and  3  on  the  other,  if  an  extra  scale  betweea 
tlie  oculars,  loreuls  and  3d  and  4th  i^upralaliials  l^e  called  a  loreftl. 
This  small  extra  scale  also  occura  in  No.  6,170. 

Habits.— Thin  intereating  snake  proved  very  common  around  the 
Lee's  sandy  clearing  and  in  all  dry  parts  of  the  swamp.  It  was  the 
first  form  to  he  obser\-ed  and  of  it  more  ^^pecimens  were  taken  thau- 
of  any  other  species.  One  might  find  it  beside  the  trails  or  on  the 
Islands  where  no  human  courses  led.  They  were  often  take!D  about 
and  in  the  com,  "chufa,"  "goolxr"  and  "yam"  fields  of  the  Lees, 
where  the  snakes  probably  resort  for  breeding.  Here  it  did  not 
seem  to  be  solely  a  case  of  light-spottetl  phase  for  dry  and  sandy 
places  and  dark  phase  in  more  woo<ly  and  moist  situations.  In 
the  same  open  fields  we  fin<l  one  phase  one  day  and  the  other  the 
following  day.  In  two  instances  we  took  adult  spotted  and  black 
phases  within  40  feet  of  each  other.  Wc  dare  not  make  a  distinction 
between  the  two  as  to  habitat,  sex,  food,  etc.,  unless  it  be  ^le  or 
age.  In  this  case,  often  the  oldest  ones  are  not  always  black  or 
blackish,  but  thoy  seem  to  t^nd  that  way.  Of  its  "spreading"  or 
flattening  we  saw  evidences,  and  the  natives  are  well  aware  of  the 
assorted  <lefensive  repertoire  of  this  curious  snake.  They  had  none 
of  the  superstitions  about  the  emanations  from  it  affecting  the 
atmosphere,  nor  did  th<'y  Iwlieve  that  it  "spat"  its  poison  when 
hLssing.     In  all  our  captures  we  saw  no  particular  signs  of  ill  temper. 

BreefUnti. — This  snake  is  oviparous.  All  through  the  month  of 
June  we  were  finding  the  snakes  in  the  planted  fields  of  the  I^ees  and 
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the  granules  of  the  latter.  These  42  eggs  average  j|  (30  mm.)  x 
If  (21  mm.)  inches  and  are  not  far  advanced  in  development. 

Food. — We  can  hardly  hold  that  the  black  forms  eat  frogs  and 
toads  and  that  the  light  ones  will  refuse  frogs.  Of  course,  if  one 
grants  the  more  moist  situations  for  the  dark  phase,  such  a  differen- 
tiation of  diet  preference  might  possibly  occur.  Our  specimens 
preferred  toads.  Three  had  each  a  southern  toad  (Bufo  lentiginosus 
leniiginosus)  in  their  stomachs.  Another  had  eaten  three  southern 
toads,  two  full  gro\m  and  one  half  grown.  Three  had  partaken  of 
beetles  and  two  had  taken  grasshoppers. 

Parasites, — Fourteen  of  the  21  adults  had  parasites  in  their  stom- 
achs or  intestines.  Sometimes  the  sole  contents  of  the  alimentary 
tract  might  be  a  bundle  of  parasites;  in  individual  cases  the  stomach 
would  be  absolutely  filled  with  them.  No  snake  compares  with  the 
spreading  adder  as  a  host  for  these  animals,  and  it  may  be  due  largely 
to  its  strong  Anuran  diet. 

4.  Opheodryi  mtiTIll  (Linnetu):  Green  Snake;  Southern  Green  Snake;  Keeled  Green  Snake; 
Roush  Green  Snake;  Green  Whip  Snake;  Macnolia  Snake;  Summer  Snake;  Green 
Summer  Snake.     Fig.  7 

Three  specimens  of  this  species  were  secured  from  Billy's  Island, 
on  June  5,  1912,  and  the  other  two  from  July  15-Novembcr  1,  1912. 

Coloration, — This  species  is  bright  green  above  and  usually  yel- 
lowish-white below  and  on  the  labials.  In  two  of  our  specimens 
the  green  of  the  back  extends  across  the  caudal  two-thirds  of  each 
gastrostege,  but  the  chin  and  the  labials  are  more  or  less  yellowish- 
white. 


6100  0240  6143 


^^  e249  6143 

Fig.  7. — Ijoh  and  middle  figuriv  Lampropeliin  dotialun  coccinewi.     Right-hand 

figures  Opheodrys  aMiviui  (Linn.; 

Dimensions  and  Variations, — The  total  length  varies  from  31.2- 
68.1  cm.;  the  tail,  from  12.0-26.7  cm.,  or  2.5-2.6  times  in  the  total 
length;  the  gastrostegi^s  arc  from  151-160;  the  urosteges,  130-148; 
anal  divided,  in  Xo.  6,233,  the  ventral  plate  ahead  divided  and  one 
of  the  halves  also  horizontally  subdivided;  scales  17-17-15;   loreal 
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present:  oculars  1-2,  in  No.  6,143  caudad  of  the  lower  postociilar 
is  a  small  scale  harcily  a  temporal;  if  thia  be  not  a  temporal,  the 
temporal  formula  for  all  three  is  1-2;  infralabials  8,  the  fifth  largest; 
supralabials  8  in  one  specimen  and  7  in  the  other  two,  eye  resting  on 
the  3(i  and  4tli  siipralabial;  scales  17-17-15,  the  lower  rowr  smooth, 
the  second  row  very  faintly  kecleti. 

HabUi,  FiioH.— In  our  experience  this  species  is  decidedly  arboreal, 
and  Profs.  Crosby  and  Bradley  record  the  same  habitat  for  it.  The 
ijpecimeiis  were  taken  from  small  bushes,  and  It  is  a  close  Hecond 
to  Elaphe  obsoldiis  and  its  allies  in  its  tree-climbii^  proclivities  as 
the  records  and  its  long,  slender  Iwdy  testify.  Thia  species  is  quite 
tlioroughly  insectivorou,s,  one  specimen  having  undeterminable 
insect  retnains  in  the  rectum;  another,  a  partly  digested  beetle  lar\-a, 
and  the  lai^est,  parts  of  a  tree  cricket  and  other  orthopterous  renuuns 
with  insect  eggs  presumably  belonging  to  the  prey  captured. 

6.  Coluber  BanttrioUr  I-.:  Blark  Snske;   nbrk  Ructt;  Ruer;  Bluli  Ruavr;    Blue  Raou; 

Whiw-thriPOlHi  lli.'-pr.     PUta  III.  fig.  5;  fig.  8. 

This  slender  snake  was  one  of  the  most  common  species  of  the 
islands,  but  only  thirteen  of  them  were  captured  because  of  their 
speed. 

Coloration.— la  coloration  this  smooth-sealed  snake  is  shining 
black  above  and  slaty  or  plumbeous  t>cneath;  the  white  chin  and 
throat  in  must  of  the  sjxtcimens  occupy  the  mental,  infralabials, 
gencials,  first  2-3  gular  gastrosteges,  the  cephalic  gulars  and  the 
luwer  edges  of  the  supralabials;  two  or  three  of  the  larger  specimens 
have  slaty  chins  except  for  a  small  white  .ipot,  which  in  one  case 
covers  parts  of  the  mental,  inner  bordtir  of  the  1st  and  2d  infralabials 
and  the  anterior  girneials,  while  in  the  other  it  occupies  Igt  gastro- 
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stege  is  cut  out  of  it;  in  eleven  of  the  thirteen  specimens  the  scales 
are  in  17-17-15  rows;  in  No.  6,206,  19-17-15,  and  in  No.  6,207, 
19-15-15;  preoculars  2,  the  upper  one  often  with  a  transverse  furrow 
extending  across  it  for  |  to  J  of  its  width;  postoculars  2,  except  in 
No.  6,152,  where  3  are  on  the  left  side;  temporals  2-2-2,  rarel}' 
3-3-3,  or  3-2-2,  or  1-1-2;  infralabials  8,  in  four  specimens  9  on 
one  side;  loreal  1,  but  in  No.  6,157  there  are  two,  the  upper  one 
being  cut  oflf  from  the  prefrontal;  rarely  the  postnasal  is  transversely 
divided;  supralabials  7,  in  No.  6,154  there  are  only  6  on  the  left  side, 
the  normal  5th  and  6th  having  united;  in  Nos.  6,150  and  6,156 
8  supralabials  are  on  both  sides,  while  in  No.  6,151  there  are  8  on 
one  side  and  7  on  the  other;  whenever  eight  supralabials  occur,  the 
eye  rests  on  the  4th  and  5th  supralabials,  not  on  the  3d  and  4th. 
This  eight  supralabial  condition  Cope  thinks  rather  peculiar  to 
the  Plaias  (flaviventriff)  or  Pacific  (vetustum)  forms  of  C.  constrictor. 


6154 
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Fig.  8. — Coluber  constrictor  Linn. 
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The  presence  of  three  specimens  with  8  supralabials  and  1  loreal 
and  one  specimen  with  7  supralabials  and  2  loreals  suggests  that 
in  C.  stejnegerianus  these  characters  are  hardly  of  enough  value 
for  the  establishment  of  this  new  form  on  these  slender  grounds 
alone.  In  fact,  distinctive  scutellation  characters  between  C. 
constrictor  and  C.  fligeilum  become  scarce  in  the  light  of  this  large 
percentage  of  8  supralabials  in  our  collection.  The  characters  of 
the  frontal  and  color  become  more  than  ever  the  main  reliance. 

HabiUi. — This  species  and  the  spreading  adder  are  the  two  most 
common  snakes  of  the  drier  parts  of  the  swamp.  It  seems  to  prefer 
the  cover  of  the  blueberries  and  saw  palmettoes,  where  it  swiftly 
pursues  its  prey.  It,  however,  also  appeared  commonly  about  the 
Ix^*s  clearing,  where  it  was  often  seen  but  seldom  captured.  Only 
when  we  could  get  it  in  the  open  did  we  stand  a  fair  chance  of  taking 
it  alive,  so  lightning-like  are  its  movements.  In  fact,  it  is  fast 
enough  to  catch  anything  which  moves  on  the  ground  of  its  environ- 
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ment,  and  no  doubt  its  omnivorous  appetite  is  partly  due  to  its 
speed.  It  can  climb  among  tlie  bushes,  though  we  usually  found  it 
on  the  ground.  The  natives  think  it  beneficial  and  allow  it  to  climb 
into  their  com  cril>s  because  it  catches  the  troublesome  rats  and 
mice. 

Food. — It  is  considered  harmless,  and  of  its  antipathy  for  rattle- 
snakes we  neither  saw  nor  heard  any  evidence.  It  doubtless  will 
attack  the  poisonous  snakes,  l)ut  not  to  the  extent  that  its  arch- 
enemy, the  king  snake,  tloes.  Its  speed  is  marvellous,  and  all  the 
lizards  of  the  swamp  prove  its  prey.  This  even  includes  the  "race 
nag"  {Cnemidopkorus  sexlinealus),  which  suffers  most;  at  least  two 
of  our  specimens  had  tlie  tails  of  these  lizards  in  bh^r  stotnachs 
indicating  that  tlie  lizards  were  swallowed  head  first.  One  cannot 
help  wondering  how  the  blacksnakc  captures  these  speedy  reptiles. 
Another  species  which  the  blacksnake  uses  for  food  is  the  slowest 
lizard  of  the  islands,  the  ground  lizard  {Lygosorna  laUrale).  In  some 
of  the  specimens  we  found  sand  in  their  stomachs.  This  species  is 
verj-  fond  of  frogs  and  toads,  all  the  dry-land  forms  being  in  the 
list,  the  toa{l  (Bufo  I.  lentiginosus)  occupying  first  place.  One 
snake  had  4  adult  Carolina  tree  frogs  (Hyla  carolinensis)  and  1 
pine-wood's  tree  frc^  (Hyla  feinoralis)  in  its  stomach;  all  being 
taken  head  first.  It  seems  not  to  scom  insects,  beetles  being  the 
principal  group  identified. 

Parasites. — This  species  is  quite  badly  troubled  with  internal 
parasites,  five  of  the  thirteen  specunens  having  such  in  their  ali- 
mentarj-  tracts.  The  first  snake  captured — ^a  young  one — had  mites 
all  along  the  edges  of  the  gastrostegal  plates,  a  condition  subsequently 
observed  in  one  or  two  other  specimens. 
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32  mm.  (1}  inches)  x  18  mm.  {\i  inch). 
39  mm.  (1^^  "  )  x  16  mm.  (f  ''  ). 
36  mm.  (IfV  "  )  x  17  mm.  (|i  ''  ). 
30  mm.  (1t\      "     )  x  18  mm.  (U   "    )• 

Three  others  quite  fresh  in  appearance  when  ploughed  up  were: 

36  mm.  (lyV  inches)  x  17  mm.  (|^  inch). 
36  mm.  {l,\  ''  )  x  18  nmi.  (U  '*  )• 
41  mm.  (li        ''     )xl6mm.  (|       ''  ). 

Another  batch  of  four  taken  in  a  similar  way  had  been  developing 
for  a  time  and  at  preservation  measured: 

36  mm.  (ly^  inches)  x  22  mm.  (J  inch). 

33  mm.  (1 A      **     )  x  23  mm.  (J     ''  ). 

34  mm.  (1|        '*     )  x  22  mm.  (i     ''  ). 
36  mm.  (ly^      ''     )  x  22  mm.  (J     ''  ). 

In  all  these  eleven  eggs  the  usual  shape  is  elliptical  with  blunt, 
rounded  ends.  In  the  first  and  second  sets,  one  egg  is  much  more 
elongate  and  one  end  more  pointed  than  the  other.  This  tendency 
toward  the  ovoid  form  also  comes  in  the  third  set,  where  development 
has  progressed  and  the  increase  in  size  has  been  in  girth.  All  these 
eggs  when  laid  are  white  with  tough,  coracious  shells  which  are 
covered  with  small  cr>'stal-shaped  or  cup-like  granules.  These 
make  the  egg  quite  distinctive. 

6.  Slaphe  guttatni  (Linn.):  Corn  Snake;  Rat  Snake:  Chicken  Snake;  Red  Chicken  Snake; 
Mouae  Snake;  Hoiue  Kinc  Snake;  House  Snake;  Spotted  Snake;  Spotted  Raoer;  Spotted 
Coluber;  R(*d  Coluber. 

Only  two  sp<»cimens  (Xos.  6,229,  6,230)  were  taken  July  15- 
November  1,  1912,  aftcT  our  departure.  Beyer**  thinks  of  them  as 
fairly  common  in  pine-woo<l  regions,  but  says,  "It  is  not  found  in 
the  swamp  lands,  being  strictly  terrestrial  in  its  habits.''  Certainly, 
this  form  nmst  have  travelled  through  swamp  to  reach  Billy's  Island 
and  doubtless  encounters  moisture  enough  on  the  Islands. 

Coloration. — This  beautiful  snake  is  light  red  or  ashj'-gray,  with 
a  8eri(*s  of  dorsal  dark  red,  crimson  or  brick-red  saddles  or  transverse 
bars.  Th(*se  an*  3-5  scales  \%nde,  occupy  from  10-13  rows  and  have 
dark-<»dgtMl  Iwrders.  On  one  specimen  there  are  50  in  all,  36  l>efore 
the  vent  and  14  l)eyond  it;  in  the  other,  there  are  41  blotches,  29 
before  the  vent  and  12  l>eyond  it.  On  either  side  appears  an  alter- 
nating row  of  smaller  dark-l)ordered  red  spots.     Anteriorly,  these 


"  B«»ver,   (ieo.  E.     I>a.  Herpetolog>',   Proc.   Im.  Soc.  XaturalUUs,  1897-1899, 
New  Orleaiw,  1900,  p.  39. 
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become  verj'  narrow  and  the  elongate  black  borders  constitute  most 
of  the  spots.  The  third  row  on  the  first  four  rows  of  scales  only 
shows  dii^tinctly  in  the  anterior  region.  The  venter  has  a  tinge  of 
the  I'olor  of  the  back,  but  appears  to  be  mainly  white  or  yellowish- 
white,  tessellated  or  checkered  with  quadrangular  black  spots.  Id 
markings  of  the  head  these  specimens  vorj-  well  agree  with  JSlaphe 
giitiaitis  gutfatus. 

Dimensions  and  Variations. — These  two  specimen?  are,  respect- 
ively, 97.3  and  111,8  cm.  long;  the  tails.  16.2  and  18.7  cm.,  or  6  in 
the  total  length;  the  ga-<trostege.s  are  218,  227;  the  urosteges,  69 
and  68;  anal  divided;  the  scales  are  24-27-18  and  23-27-19;  the 
oculars  1-2;  the  temporals  2-3  (4)  and  2-3;  the  supralabials  8; 
the  infralabials  U  and  12. 

Food. — This  species  Ijelongs  to  the  )i;roup  known  as  rat  snakes, 
and  each  specimen  proves  true  to  racial  reputation.  In  the  stomach 
of  each  we  found  a  full-grown  rice-field  rat  (Orysomya  palustria)  and 
other  remains.  Both  of  the  rats  had  been  swallowed  bead  first,  and 
we  firmly  believe  them  to  have  been  taken  alive.  This  reqtures 
considerable  dexterity  in  nature  where  tlie  prey  is  not  comerad  and 
may  also  be  another  bit  of  evidence  to  show  this  species  more  aquatic 
than  usually  thought.  No  parasites  were  found  in  the  alimentary 
tract  of  either  specimens. 

T.  Elapha  obtoletni  (."^uy);    I'Mut   Saakpi    Chicken    Snikc;    Spotted  Chiekca    Siuka;    Gn* 
Culuber;  Ciny  Itat  Suak.'.     Fig.  0. 

Pix  spe<-imens  of  this  puzzling  form  were  taken,  and  we  regret 
this  series  is  not  lai^er.  However,  this  small  collection  confirms 
us  in  the  Iwlief  that  Scotophis  confinis  B.  and  G.,  Coluber  obsotetiu 
Icmniscatus  C'opc,  Coluber  spiloides  Dum  and  Bib.,  possibly  Scotojdtit 
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at  thQ  angles  by  a  longitudinal  stripe  on  each  side,  as  in  Coluber 
obsoletus  lemniscatus  Cope.  The  dorsal  spots  are  3-4  scales  long 
and  cover  8-10  rows  of  scales.  On  the  2d-6th  rows  occurs  a  lateral 
row  of  spots  which  alternate  with  the  dorsal  spots.  In  the  anterior 
region  they  become  very  elongate  and  linear.  In  No.  6,136,  with 
two  faint  dorsal  longitudinal  bands,  this  lateral  row  is  connected 
by  a  longitudinal  band  on  each  side,  the  band  obscuring  the  spots 
in  the  caudal  half  of  the  body.  Thus,  in  this  specimen,  we  have 
the  four  bands  of  C.  quadrivittatuSy  but  the  spots  of  C  spiloides  or 
C.  o.  confinis,  in  other  words,  a  good  C.  o.  lemniscatus  C!ope.  To 
add  to  the  confusion,  the  temporals  on  one  side  are  2-3-5  while  on 
the  other  side  they  are  2-1-2.  Beneath  the  lateral  row  of  spots 
occurs  another  row  just  above  the  gastrost^gal  keel  of  each  side. 
Each  of  these  spots  is  opposite*  a  dorsal  spot  and  occupies  the  first 
row  of  scales  and  the  ends  of  2  sometimes  3  gastrosteges  do^n  to  the 
gastrost<*gal  keel.  Sometimes,  however,  this  lowest  row  of  spots 
does  not  alternate  with  the  lateral  row  and  sometimes  this  lowest 
row  is  obscure.  The  venter  in  the  large  specimens  is  yellowish-white 
or  straw-color  (most  yellowish  in  the  quadriviUaiusAemnxscaius 
spc*cimen),  while  the  two  smallest  specimens  have  it  whitish  or 
ashy-white.  In  some,  irrespective  of  size,  the  venter  in  the  cephalic 
fourth  or  fifth  of  the  Ixxly  is  immaculate,  while  in  others  it  is  with 
spots  like  the  ground  color  of  the  dorsum;  the  venter  posteriorly 
may  be  almost  solid  in  color  like  the  dorsum.  In  some,  the  chin 
and  throat  area  may  be  immaculate  yellow,  yellowish-white  or  white 
or  the  gulars  may  l>e  slightly  grayish.  In  all  the  infralabials  have 
black  borders  as  have  the  supralabials,  but  the  intensity  of  this  color 
varies.  Two  specimens  have  no  postocular  band  at  all,  one  of  the 
smaller  ones  has  it  indistinct,  another  has  it  on  one  side  and  absent 
on  the  other  and  two  have  it  very  prominent.  Only  two  have  the 
dark(T  black  prefrontal  cross  band  (on  posterior  margins).  The 
presence  or  absence  of  head  ban(U  in  this  assemblage  of  snakes  is 
too  variable  and  individualistic  a  character  to  be  of  much  weight  in 
s<»parating  species.  Some  of  our  specimens  have  the  head  uniform 
like  the  b<^ly  color:  others  are  with  distinct  head  bands. 

Dimensions  and  Vari/itionj<. — The  six  specimens  var>'  in  length 
from  68.7-144  cm.,  the  tail  from  12.8-27  cm.  or  5.0-6.2  times  in  the 
total  length.  The  gastrcjsteges  ranjre  from  231-243,  or  average  236; 
the  urost(»g(»s  are  71-92  or  average  85;  anal  divid(»d,  in  No.  6,135 
entire;  the  oculars  are  1-2,  except  in  No.  6,135  where  1-2  and  2-2, 
the  upper  preocular  coming  from  the  forward  part  of  a  normal 
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supraocular;  supralabials  8,  except  in  oac  specimen  where  8  on  the 
left  side  and  9  on  the  right  side;  eye  resting  on  the  4th  and  5th 
supralabials;  infralabiala  11  or  12;  temporals  variable,  in  three 
specimens  2-3  as  in  C.  spUoiden  Dum.  and  Bib.,  in  one  2-3  on  one 
side  and  2-1  on  the  other,  in  anotlicr  2-3  and  2-4,  in  a  sixth  2-3  and 
3-4,  the  last  a  duplicate  of  Copc'a  figure  196,  p.  851,  for  C.  la^va 
B.  and  Ci.,  and,  strangely  enough,  the  2-3  condition  barely  escapes 
being  1-2;  in  fact,  in  just  these  six  specimens  on  one  side  or  on  the 
other  wc  practically  have  <lupHcates  of  the  temporal  scutellations 
of  Cope's  figures  191-196,  namely,  for  C,  rosaceus,  gitadriviitatua, 
spiloides,  t^sulelun  obsoletits,  obsoletus  lenmiscahta,  and  Uxtua — rather 
too  strong  an  individualistic  a  variation  in  a  localized  collection  of 
six  to  make  it  a  stable  and  caniinal  character  of  primary  dictinction. 


rig.  ^.—Kliiphe  obi'ililiit  (Siiy). 

The  scale  fonnulas  are  29-29  19  for  two  specimens,    29-27-19, 
27-27  li),  20  29- 19,  25-27-17;    from  9-23  keeled  rowB   of  scales; 
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found  along  the  water  courses  near  Billy's  Lake.  Here  they  climb 
up  the  bushes  and  small  trees  which  skirt  some  of  the  streams  of  the 
swamp.  Our  first  specimen  was  6  feet  up  above  the  water,  and  they 
have  ascended  10  or  more  feet  in  our  few  experiences  with  them. 
Thej'  are  probably  far  more  common  than  our  collection  might  imply, 
but  their  position,  the  cover  of  the  dense  herbage  and  the  color  of 
the  body,  all  make  them  rather  difficult  to  find. 

Breeding, — This  is  an  ovoviviparous  snake  and  three  specimens 
taken  June  1,  3  and  15,  1912,  had  the  eggs  quite  immature.  One 
had  18  on  the  left  side  and  15  on  the  right  side;  another  had  14  in 
all,  8  on  the  right  side  and  6  on  the  left  side. 

Food. — No  doubt  this  form  secures  much  of  its  food  in  the  bushes 
and  trees  it  so  commonly  frequents,  and  true  to  the  reputation  of 
E,  obsoletus  of  the  north  this  Okefinokee  representative  proves  an 
enemy  of  the  birds.  The  natives  steadfastly  held  that  it  ate  birds' 
eggs  and  young.  One  specimen  had  partaken  of  some  kind  of  eggs 
and  a  second  individual  had  birds'  feathers  in  its  stomach.  A 
third  snake  had  eaten  the  pine-woocfs  tree  frog  (Hyla  femoralis). 
This  species  also  frequents  the  islands  and  feeds  on  the  ground. 
Here  they  do  damage  to  the  ground-nesting  birds,  as  many  of  the 
other  speci(»s  of  snakes  do.  They  also  often  enter  poultry  yards 
for  rats  and  mice  as  well  as  the  hens'  eggs.  One  of  the  native  boys 
brought  us  a  pilot  snake  which  he  claimed  was  caught  in  the  act  of 
swallowing  a  hen*s  egg,  and  stomach  contents  substantiated  his 
claim.  Th(»y  report  that  they  have  taken  some  which  had  eaten 
as  many  as  ten  at  one  time.     None  of  these  six  snakes  had  parasites. 

t.  Lampropeltil  doIUtUl  COOOineiU  (SchlpKi>l):  Scarict  King  Snake;  Rrd  KioR  Snake;  "Coral 
Snake."     Fir  7. 

Six  sjxM'imeas  of  this  fine*,  l)eautiful  snake  were  taken  on  Billy's 
Island.  Th(»  nearest  n»cords  an*  from  Femandina,  Fla.  (C.  F. 
Batch(»lder),  and  from  ( lainesville,  Fla.  (J.  Bell).  Each  of  these 
Cop<»  accredits  to  the  form  (hceola  elapsoidea  Holbrook. 

Coloration. — (iround  color  s<'arlet  (fainter  below)  covered  with 
14-20  pairs  of  black  rings  on  the  b(Kly  from  head  to  anus  and  with 
3-^)  pairs  on  the  tail.  T1h»si»  rings  inclose  white  or  yellowish  intervals, 
which  are  111  scales  wide  on  the  dorsum  an<l  21  3  scalers  wide  on 
the  side,  th(»  black  rings  themselves  each  Inking  2-4  scal(»s  wide.  In 
only  one  siM»cimcn,  No.  0,240,  do  the  rings  complet^»ly  and  |K*rfectly 
encinl(»  the  hinly  for  its  entire  length,  and,  in  the  caudal  region,  the 
abdominal  white  interval  has  a  black  spot  betwe(»n  th(»  black  rings. 
In  the  other  siH*cimens  the  rings  just  fall  short  of  inei»ting  each  other 
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on  the  venter  and  sometimes  their  ends  alternate.  Frequently,  the 
black  bands  of  a  pair  have  their  ends  uniting  with  each  other  and 
not  with  opposite  ends.  Occasionally  the  process  goes  farther  and 
on  the  sides  a  black  bar  extends  from  one  black  baod  to  another 
across  the  white  interval  and  we  have  part  of  a  white  interval  com- 
pletely encircled  by  black  dorsally  and  ventrally  aa  well  as  on  the 
sides.  The  black  band  on  the  neck  is  not  complete  on  the  ventral 
side  in  any  of  the  six  indi\-iduals;  ahead  of  it,  comes  a  white  or 
yellowish-white  intcr\-al,  narrower  on  the  dorsum  but  wider  on  the 
sides  where  it  extends  across  the  angle  of  the  mouth  onto  the  upper 
posterior  labials  and  on  the  lower  surface  of  the  head.  The  black 
occipital  bar  in  one  specimen  is  limited  to  one  occipital;  in  the 
others  it  generally  reaches  to  the  temiwrala  and  the  posterior  edge 
of  the  frontal  and  the  supraoculars.  In  one  specimen  there  is  a 
black  band  back  of  the  eye,  and  in  another  the  occipital  black  bar 
covers  the  occipitals,  most  of  the  frontal,  all  of  the  supraoculars. 
postoculars  and  1st  temporal  and  the  upper  surface  of  the  two 
posterior  supralabials.  Sometimes  the  supralabials  near  the  eye 
and  rarely  a  few  infralabials  inimcHliately  below  may  have  dark 
inai^ins. 

Dimensions  and  Variations. — ^The  total  length  varies  from  23.7- 
57.G  cm.;  the  tail,  3,4-8.9  cm.  or  6-7.2  times  in  the  total  len^b; 
the  gastrostcges  are  172-189;  the  urosteges  39-48;  anal  entire; 
the  supralabials  7;  infralabials  8  except  on  one  side  of  No.  6,240, 
where  there  are  9;  the  oculars  arc  1-2. 

From  a  study  of  these  six  specimens  from  one  locality  we  were 
led  to  conclude  that  iMmpropeltia  doliatus  coccineua   and   Osceola 
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the  whole,  it  may  accord  l^est  with  a  sound  method  to  take  no  note 
of  this  form  at  its  present  stage."  C.  S.  Brimley  says  that  in  his 
experience  *'the  normal  formula  is,  scales  in  19  rows,  occasionally 
17  or  21,  one  temporal  in  first  row,  occasionally  two,  and  loreal 
usually  present,  but  sometimes  absent  on  one  or  both  sides.  ''••  Only 
in  his  Florida  specimens  were  the  scales  in  17  rows.  Like  these, 
our  specimens  have  a  greater  reduction  in  number  of  scale  rows 
than  Cope's  material,  the  formulse  being  17-15-15,  17-19-15,  17- 
19-15,  17-19-17,  17-19-17,  17-19-17.  This  is  a  reduction  far 
l)eyond  the  21  rows  of  Cope's  and  Bro\ni's  descriptions  and  if  any- 
thing below  the  l)etter  normal  of  Brimley.  So,  in  this  respect,  our 
specimens  incline  towards  Osceola  dapsoidea.  Furthermore,  only 
in  the  specimen  (No.  6,100)  with  this  reduction  carried  farthest 
(17-15-15)  do  we  have  the  loreals  of  both  sides  absent,  but  it  is  one 
of  the  largest  of  the  six  specimens.  In  this  individual  the  prefrontal 
has  descended  to  the  level  of  the  labial  and  in  the  forms  (L.  d.  cocdn- 
eus)  with  loreals  these  plates  must  be  derived  from  the  prefrontal. 
In  No.  6,242  the  loreal  is  very  small  and  linear,  while  in  No.  6,240 
it  is  normal  and  quadrangular  on  one  side  and  .triangular  on  the 
other,  the  apex  not  even  touching  the  preocular.  In  3  specimens 
(Nos.  6,101  the  smallest,  6,241,  6,249  the  largest)  the  loreal  is  present 
on  lx)th  sides  and  a  prominent  quadrangular  plate  from  the  pre- 
ocular to  the  nasal. 

Habits, — This  species  is  more  or  less  of  a  burrower,  but  a  glance 
at  some  of  the  largest  specimens  suggests  Elaphe  snakes  in  their 
compn*ssc»d  deep  bo<lies  with  sides  sharply  defined  from  the  venter 
by  a  ridge.  Such  elaphine  snakes  climb  well  and  of  such  evidence 
in  L.  d.  coccineiis  we  have  only  the  capture  of  a  snake  taken  June  6, 
1912.  It  was  found  on  one  of  the  frames  of  an  old  building,  the 
snake  l)eing  34-4  feet  alx>ve  the  ground. 

Food. — In  foo<l  habits  this  species  Is  more  or  less  of  a  constrictor. 
It  feeds  on  ground  lizards,  skinks,  swifts  and  other  snakes  and 
insei'ts.  In  the  stomach  of  No.  6,242  we  found  an  angleworm  and 
the  remains  of  two  killifishes,  suggesting  more  of  any  aquatic  nature 
than  usually  ascrilK^l,  but  after  ever>'  rain  Billy's  Island  is  covered 
with  little  water  pools  containing  fish  which  as  evaporation  goes  on 
become  stranded.  Such  would  Ik?  ea.sy  of  capture.  Our  specimens 
yielded  no  clue  to  the  oviparity  or  breeding  of  this  species. 

»  Brimley,  C.  S.  Notw  on  the  Scutellation  of  the  Red  Kinj?  Snake,  Ophibolus 
dcliatus  coccineuH  Schk*gcl,  Jour.  Elinha  Mitchell  Soc.,  XXI,  No.  4,  Dewmber, 
19a5,  pp.  145-148. 
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9.  Lampropeltil  ^tnlni  ^tnlni  (Linn.):  KJdr  Snake;  Common  Kinf  SiuJte:  Chmin  Snaln: 
Thunder  Siukr:  Thunder  and  Liihloini  ^n&ke;  Wimpci:  Wimpum  Soakci  RfttUsuk* 
Pilot.    Plate  HI.  Gi.  2;  fi(.  10. 

Thirteen  specimens  of  this  fine  snake  were  taken  and  many  more 
seen.  It  is  common  throughout  the  drier  parts  of  the  sw^atnp  and 
frequents  the  outskirts  of  the  swamp  as  well.  It  keeps  to  the  islands 
and  none  were  taken  in  other  situations  than  the  saw  palmetto  or 
heath  societies  of  the  piney  woocis  where  it  courses  tbroi^h  the  low 
cover  after  its  living  prey  or  eggs.  Okefinokee  swamp  comes  within 
the  supposed  range  of  L.  g.  gcluius  and  is  considerably  east  of  Louis- 
iana where  L.  g.  sayi  is  recorded.  The  nearest  records  of  L.  g. 
getulus  are  from  Femandina,  Fla,  (C.  F.  Batchelder),  Gainesville, 
Fla.  (J.  Belt),  and  Na.shville,  Ga.  (W.  J.  Taylor). 

Coloration. — Most  of  the  specimens  at  hand  vary  from  a  light  to 
a  deep  brown.  Five  arc  shining  blackish-brown  in  body  color,  but 
these  are  among  the  smallest  specimens  of  the  collection.  All  thirteen 
have  white  or  yellowish  cross-bands  which  may  be  from  23—25  in 
number  on  the  body  proper,  rarely  as  low  as  18,  and  from  5—10  on 
the  tail.  Often  these  bands  are  incomplete  and  appear  only  on  one 
side  with  none  corresponding  on  the  other  side,  and  frequently  in 
such  specimens  the  cross-bands  may  be  diagonal — not  strict  cross- 
bands;  in  many  of  tlie  specimens  the  bifurcations  on  the  sides  are 
absent  and  the  cross-band  scales  of  the  dorsum  have  dark  body  color 
tips  which  at  times  so  blacken  the  scales  as  to  interrupt  the  bands 
completely.  In  one  specimen  the  band  was  very  indistinct.  These 
bands  are  normally  1^-2  scales  wide  on  the  tlorsum  or  rarely  2,  rarely 
3-5  scales  wide  on  the  sides  where  the  bands  bifurcate  bordering  a 
spot  of  body  color.    These  lateral  spots  alternate  with   similar 
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spots,  particularly  so  in  No.  6,218.  The  three  subspecies  getuluSj 
sayi  and  splendidus  intergrade  so  imperceptibly  and  specimens  from 
one  region  sometimes  reveal  all  the  supposed  distinguishing 
characters. 

Dimensions  'and  Variations. — These  specimens  vary  from  67.6- 
144.4  cm.  (2  ft.  1  in.-4  ft.  9  in.)  and  the  tail  from  9.1-19.3  cm.  (7.4- 
9  in  the  total  length);  the  gastrosteges  are  214-223  or  average  218; 
urosteges  are  41-54  or  average  49;  the  scales  are  21-21-19  in  eight 
of  the  specimens  and  the  other  formulas  are  21-23-19,  22-21-19, 
23-21-19  twice,  23-23-19;  the  oculars  are  1-2;  supralabials  7; 
infralabials  9  or  10;  temporals  may  deviate  from  2-3,  the  formula 
for  ten  specimens,  one  specimen  has  them  1-3,  another  has  2-2  and 
a  third  2-3  on  one  side  and  2-4  on  the  other;  the  loreal  is  present 
in  all  and  in  No.  6,218  {sayiAike  specimen)  there  are  two  on  the  left 
side.  The  anal  is  entire,  in  No.  6,139  it  is  entire,  but  the  gastrostege 
ahead  is  divided  and  in  No.  6,140  the  anal  plate  is  divided  into 
three  parts. 
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Fig.  10. — Lampropeltis  geiulus  geiulus  (Linn.) 

Habits, — This  specic*s  is  one  of  the  most  strikinglj'  marked  snakes 
of  the  swamp.  The  shining  black  or  brown  with  the  contrasting 
white  or  yellow  cross-bands  makes  its  appearance  very  attractive. 
In  nature,  it  is  mild,  proves  an  interesting  and  safe  p<*t,  and  in  no 
instan<"e  during  our  stay  in  the  swamp  did  it  display  any  tendency 
toward  iK^ligerency  or  sullenness  toward  any  memlwr  of  the  party. 

Food. — The  natives  recognize  its  goo<l  nature  and  consider  it  harm- 
less, though  th(»  king  of  th(»  snakes.  Thej'  are  aware  of  its  usefulness 
as  an  (»neniy  of  moccasins  and  rattlesnak(*s  an<l  report  several 
combats  which  always  resulted  successfully  for  the  king  snake,  but 
thes(»  unletten»(l  |M*ople,  unlike  many  s<'ntimental  writers,  do  not 
hold  that  the  king  snake  delilxTately  .*<eurch<»s  for  the  poisonous 
snakes  in  particular.  We,  as  they,  }H»li(»ve  it  the  enemy  of  every 
8peci(»s  of  snak(»  in  the  swamp,  pn\ving  of  course  more  on  the  terres- 
trial sjHM'ies  of  its  own  haunts.  All  the  smaller  snakes  suffer,  and 
of  the  larger  sp<»<*i(*s,  the  blacksnake  and  spr(»a(ling  adder  are  the 
commonest  pn»y.     It   is  surely  a  good   ** pilot"   to  the  naturalist 
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whenever  one  tinds  it  dicing,  for  it  almost  invariably  means  other 
snakes,  eggs  or  some  good  capture.  It  will  seldom  ful  to  react  per 
schi-ilulc  if  you  loosely  hold  it  in  one  hand  and  a  live  blacksnake 
in  the  other.  Almost  before  you  can  predict  the  outcome,  the 
former  may  bo  far  within  its  captor — a  <lemon3tration  we  have  tried 
more  than  once  in  the  field.  It  is  cspeeially  fond  of  young  snakes. 
One  of  our  s[MM:imens  had  taken  a  newly  hatched  Heterodan  and  the 
natJves  recounted  several  occasions  when  they  had  found  it  workup 
Ix'ncath  a  log  for  what  proved  a  brood  of  young  snakes.  We  do 
not  doubt  but  that  it  feeds  on  nitcre,  rats  and  other  small  mammals, 
but  of  such  evidence  we  found  little  in  the  swamp.  Possibly,  in 
curly  i^prinj;  or  in  the  fall  those  are  more  its  reliance.  The  principal 
foot!  of  this  wpec-ifs  is  turtles'  eggs,  with  snakes  or  their  eggs  a  second 
choice.  Four  of  our  specimens  had  eaten  Florida  eootera'  {Chrysemys 
floriiiana)  eggs  which  they  dug  out  of  the  sand  and  two  had  mud 
turtle  {Cinoilernum  pennsylvanicuin)  eggs  in  their  stomachs.  Mr, 
Francis  HarjJer  tells  us  that  he  and  David  Lee  almost  stepped  on  a 
king  snake.  After  their  recovery,  what  should  they  find  but  a 
Kinosternon  <ligging  in  sand  proliably  preparatory  to  laying  and  the 
king  snake  was  close  at  hand.  In  fact,  so  addicted  are  they  to  this 
egg  diet,  that  the  natives  consider  that  it  is  a  common  happening 
to  find  the  snake  awaiting  the  egg  deposition.  Unless  it  be  the 
Florida  bear,  there  is  no  form  in  the  swamp  which  eats  turtles'  egga 
in  such  quantity  as  the  king  snake.  It  will  take  a  whole  nest  of 
eggs  at  on(!  time,  as  many  as  14  being  found  in  the  stomach  of  one 
snake. 
Breedinij. — Of  the  breeding  habits  of  this  species  we  have  a  few 
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anteriorly;  the  back  and  sides  with  20  pairs  of  black  half-rings,  the 
first  on  the  head,  the  16th  just  back  of  the  anus  and  the  last  two 
rather  indistinct.  The  black  half-rings  are  widest  dorsally,  on  the 
sides  the  black  rings  of  a  pair  approach  each  other  soon  to  diverge 
again  as  the  4th-2d  rows  of  scales  are  reached.  An  irregular  black 
spot  on  the  1st  row  of  scales  at  the  lower  end  of  each  white  interval 
sometimes  unites  the  ends  of  two  half-rings;  bands  between  half- 
rings  ivor>'-white  with  very  fine  dots  all  over  the  scales.  Width 
of  each  black  half-ring  usually  two  scales,  but  one  scale  wide  half 
way  down  the  sides;  the  interval  usually  three  scales  wide.  The 
first  black  band  narrow  and  extending  from  1st  temporal  along  the 
anterior  margins  of  the  occipital  plates  to  the  1st  temporal  of  the 
other  side.  First  temporal  may  be  entirely  or  half  black.  The 
ga-strosteges  almost  entirely  free  of  markings. 

Dimensions. — The  total  length  is  36.4  cm.;  the  tail  5.4  cm.  or 
6 J  in  total  length;  the  gastrosteges  169;  urosteges  19;  anal  entire, 
but  a  half  gastrostege  ahead  of  it;  temporals  1-2;  the  nasal  divided 
below  nostril;  supralabials  6,  eye  resting  on  the  2d  and  3d  supra- 
labiaLs;  infralabials  7;  loreal  point  almost  enters  eye's  orbit  on  the 
left  side,  but  is  more  remote  on  the  right  side. 

Breeding. — This  specimen,  taken  June  20,  had  three  white  eggs 
which  were  very  elongate  and  with  thin  membranous  integument. 
They  were,  respectively,  34,  35,  35  mm.  long. 

11.  Tropidonotni  taziipilotm  (Holbrook):  "Water  Moccasin";  Pied  Water  Snake;  Brown 
Water  Snake;  Water  Rattle;  Water  Pilot;  Aspic. 

Only  eleven  specimens  of  this  species  were  taken,  yet  it  is  common 
along  Billy's  and  Minne's  Lakes,  Log  River  and  all  the  more  open 
water  courses.  It  was  not  far  from  the  Okefinokee  Swamp  that 
Holbrook  secured  one  of  his  two  specimens  for  his  original  descrip- 
tion, namely,  from  Altamaha  River.  The  natives  were  not  anxious 
to  help  a-:  in  the  captures  of  this  species. 

Coloration. — The  coloration  is  a  light  chocolate-  or  reddish-brown, 
sometimes  rusty  with  a  seri(»s  of  thnn*  rows  of  large  subquadrate  or 
rectangular  spots,  th(»  dorsal  row  varying  from  23-27  dark  brown  or 
bla<*k  spots  Ix^fore  th(»  anus  and  15-18  behind  the  anus,  the  averages 
IxMng  25  and  16,  n^p<H*tiveIy.  Anteriorly,  the  spots  are  3-4  scales 
wide  and  posteriorly  2-3  scales  \%'ide.  In  transverse  width  the  larger 
spots  cover  8-10  rows  of  scales.  Alternating  with  the  dorsal  spots 
is  a  row  on  either  side.  These  spots  cover  from  the  1st  to  the  10th 
row  of  scales.  Normally,  the  lateral  and  dorsal  spots  do  not  touch 
as  the  d(*scriptions  assert,  but  in  almost  ever}'  specimen  one  or  two 
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sets,  particularly  in  the  midclte  of  the  Itody,  are  connected  by  a 
black  line  1  scale  wide.  The  venter  iis  whito  or  yellowish.  Hol- 
brook's  description,  "Most  of  them  (gastrowteges)  with  a  black  spot 
at  either  extremity  and  the  centre  dottnl  minutely  with  bla(.-k," 
applieii  to  some  of  the  younger  specimen-s  very  well,  and  in  almost 
all  tlio  older  individuals  the  same  coloration  can  be  discovered, 
namely,  two  rows  of  stiuarish  black  blotches  with  a  dusted  lighter 
line  down  tlie  middle  of  the  lK>lly.  Harely,  the  black  obscures  all 
semblance  of  pattern.  The  gulur  gastrosteges  usually  are  without 
the  lateral  spots  and  the  whole  ant«rior  inlge  is  black  bordered;  the 
head  is  like  the  body  in  color;  the  lower  labials  have  a  fine  dusted 
appearance. 

Dimensions  and  i^arinfion*,— The  specimens  vary  in  length  from 
63-130,5  cm.,  all  except  lour  being  over  100  cm,;  in  the  largest 
specimen  (130..5  cm.)  the  tail  is  30.5  cm,  long  and  the  tail  is  con- 
tained in  the  length  in  the  eleven  specimens  from  3f-5J  times,  4  or 
4j  being  the  ilomial.  The  gastrostt^es  arc  130-142  or  average 
135;  the  urostegeM  arc  62-70,  the  average  67,  far  below  the  70-90 
of  ('ope  and  Brown,  Anal  plate  u.sually  divided;  in  three  specimens 
with  a  half  gastrostegc  ahead  of  it  and  in  one  or  two  a  whole  gastro- 
stcge  divided,  otherwi-se  this  plate  anterior  to  anal  plate  is  entire; 
in  No,  6,111  the  anal  is  entire  and  in  No.  6,224  it  is  also  entire  with 
a  faint  transverse  median  furrow  extending  halfway  backward 
toward  the  anus.  The  scale  rows  are  far  IjcIow  31-33  rows,  the 
combinations  being  27-27-21,  28-28-22,  29-31-22,  29-2&^21  twice, 
29-30-23,  20-30-22,  30  30-25,  30-29  22,  30-28-23,  3l'-31-21  or 
in  the  middle  of  the  body  from  27-31— not  29-31  or  31-33  as  dis- 
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shoot  into  the  water  sometimes  the  pied  belly  reveals  that  it  is 
r.  taxispilotuSj  and  not  T.  fasciatus  or  any  of  its  subspecies. 

The  pied  water  snakes  are  very  large  and  in  general  very  shy  and 
elusive.  We  had  been  in  the  swamp  for  2J  weeks  before  we  cap- 
tured our  first  specimens,  although  some  of  us  passed  them  daily. 
At  first  we  had  to  shoot  them  as  they  rested  in  the  open  on  branches 
2-3  i  ftHJt  al)ove  the  water.  Then  their  capture  was  not  always 
certain,  for  we  often  lost  them  because  of  our  caution  in  landing 
them.  The  natives  are  afraid  of  them,  and  whoever  has  wounded 
or  had  experiences  with  this  species  in  its  wild  state  knows  they  are 
vicious  and  l)elligerent  when  hard  pressed.  The  natives  call  them 
'* water  moccasin"  and  consider  them  as  poisonous  as  rattlesnakes 
or  true  moccasins.  Once  when  one  of  us  was  bitten  by  a  medium- 
sized  specimen  the  Lees  awaited  the  result  with  considerable  solicitude 
for  the  supposed  unfortunate.  After  two  weeks  of  attempts,  we 
were  growing  impatient  l)ecause  we  had  taken  none  of  the  largest 
individuals,  and  "Alligator  Joe,"  one  of  the  visitors,  when  fishing, 
stunned  a  ** water  moccasin"  and  considerately  put  it  in  the  prow 
of  his  lx)at.  We  had  almost  reached  him  when  the  snake  revived, 
and  in  the  twinkling  of  an  eye  he  had  thrown  his  present  into  the 
lake  with  his  oar.  Man  and  live  ** water  moccasin"  in  the  same 
l)oat  was  not  conceivable.  And  there  is  plenty  of  reason  for  our 
common  respect  for  this  large  waier  snake,  which  reaches  5  or  barely 
6  feet.  The  largest  specimen  secured  measured  4^  feet.  Several 
specimens  in  hand  measure  in  girth  from  7-8  inches,  and  we  are 
positive  we  have  seen  individuals  with  a  circumference  of  10-12 
inches.  Especially  is  this  true  of  the  females  as  the  embrj'os  develop. 
Then  the  skin  is  so  distended  that  jV  to  J  of  an  inch  or  more  separates 
each  of  the  scal(*s. 

Breeding. — This  species  is  ovoviviparous.  The  specimens  taken 
in  the  middle  of  Junc^  showc^d  the  developmental  stages  little  ad- 
vanced. One  siMH'imen  (No.  6,113),  2  fei»t  10  inches  long,  had  only 
H  embryos,  while  another,  4J  feet  long  and  about  8  inches  in  circum- 
ference, had  40  embrj'os.  It  is  rather  a  significant  fact  that  all  the 
larger  individuals  taken  are  females.  Either  the  large  males  were 
too  fast  for  as  or  the  females  are  larger  or  occupy  more  exposed 
pasitions  and  may  prove  more  sluggish  or  braver.  The  individuals 
taken  from  July  15 -November  1,  1912,  showed  the  embryos  much 
farther  advanced  and  some  had  unborn  embr>'os  26  or  more  cm.  long. 
One  spcrim(»n  (No.  6,256)  had  58  embr>'os,  32  on  the  left  side  and 
26  on  the  right  side.     The  normal  number  seems  to  l>e  35-40  embr>'os. 
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FimmI.^TUU  animal  will  cat  almost  any  animal  n'hicb  it  finds  in 
tlie  watcT  or  al>ovc  it,  providwl  it  can  swallow  or  capture  it.  One 
siwciinon  (No.  0,110)  had  two  frop*  (Hana  ap.)  in  its  stomach; 
anotliiT  fXo.  0,2t>()J  had  a  small  warmouth  {Ckanobrj/Uus  gidoaus) 
and  a  thin!  had  oIImt  fish  romains  which  were  not  to  be  idonti- 
ficd.  Fiver  of  Hic  individuals  hail  internal  parasites  in  the  stomach, 
or  alxjut  i  of  all  the  snakes  so  troubled  were  of  this  species. 

12.  TrDpldODDtn*  fxeittni  (UnniciM):  "Morfaain'";  "Walor  Moccuin";  SouUwn  Water 
Siiaki-;  l)i>nJ'!<l  Wnur  Suikr.     Kii.  11. 

Ten  siiakf^  not  of  T.  taxispUotun  were  t^akcn  in  the  swamp.  These 
an>  so  vaKalilc  in  coloration  and  also  in  scutellation  that  we  hesitate 
to  add  to  the  confusion  which  o))tains  in  the  interpretation  of  the 
/(jNCiVidw  nmup,  Manyvarietics.sulwpecies,  geographical  races,  forms 
or  phases  have  entered  the  literature  of  North  American  Xatrices,  and 
these  are  hased  mainly  on  tcni|>oral  and  ocular  scutellation,  number 
r>f  siralc  rows  and  coloration.  These  cannot  all  l>e  assigneii  faunistic 
or  fpjographical  an'as  and  mast  of  thcni  are  as  yet  likely  to  appear 
in  one  n'Rion  if  a  lanie  series  l)c;  taken.  The  group  is  very  variable 
anil  some  of  the  forms  desiKiiat^nl  may  be  variants  struggling  to 
assume;  a  stable  varietal  form  or  geographical  place.  As  yet,  how- 
ever, this  fTauiut  of  variation  apparently  appears  independent  of 
tt<!ORr!iphical  envinmments  and  is  almost  possible  if  not  actually 
existent  in  om:  region.  Therefore,  the  safer  and  more  conservative 
course;  is  to  place  tbem  together  and  not  take  any  CrcUtegxia  course 
until  more  certain  of  our  grouml.  Intensive  localized  study  and 
piissiitle  breedinK  as  well  as  extensive  g<-ograpliical  collecting  with 
few  personal  e(|uations  seem  the  hopeful  solution  of  the  question. 

<'iiUtr»limi.—T\n-  smallest  specimen  (No.  0,227)  in  coloration  is 
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and  the  under  surface  of  the  tail  consequently  looks  darker  than  the 
anterior  ventral  region.     These  black  borders  unite  on  either  end 
of  the  gastrostege  and  thus  enclose  a  transverse  elliptical  central 
area  of  yellow.     Also  along  each  end  of  the  gastrostege  opposite  the 
lateral  spot  of  the  side  the  gastrostegal  black  lx)rder  encloses  another 
small  area  of  yellow.     Thus,  we  have  a  central  row'^  of  transverse 
yellow  gastrostegal  spots  and  a  row  on  either  end  of  smaller  encircled 
yellow  spots,  ver>'  much  like  the  venter  of  T,  compressicaudus  Kenni- 
cott  (see  description  Brown,  p.  34).     This  species  is  Floridan  and 
might    enter    the    Okefinokee.     Furthermore,    T.    compressicaudus 
xvalkeri  has  23  rows  of  scales  as  has  our  specimen.     Finally,  our 
specimen  {rhombijer-like  on  dorsum  except  for  the  neck)  has  on  the 
neck  four  black  longitudinal  bands,  the  two  of  either  side  being 
connected  posteriorly.     The  labials  are  yellowish  with  dark  borders. 
There  are  no  bands  on  the  head.     Many  of  our  specimens — in  fact, 
practically  all — have  the  tail  quite  strongly  compressed  at  its  base  and 
heavily  carinated,  and  an  examination  of  supposed  T,  f.  erythrogaster, 
T,  /.  transversa,  T,  cydopium  and  T.  rhombifera  material  from  other 
localities  does  not  impress  us  that  this  relative  character  is  sufficient 
to  set  T.  compressicaudus  apart  as  a  separate  form  from  T.  fasciatus. 
Eight  of  the  ten  specimens  have  no  more  than  23  scales,  and  always 
this  number  in  the  middle  of  the  Ixxiy;    three  having  23-23-19, 
two  23-23-17,   one  23-23-18,   one  23-23-20,   and  one  21-23-19. 
Some  of  these  may  well  be  T.f.  piciiventris,  and  were  so  identified  in 
the  field  with  only  ("ope^s  work  at  hand.     This  form  he  restricts  to 
Florida,  and  he  has  specimens  from  Gainesville  and  Palatka,  not  far 
from  the  Okefinokee.     He  considers  it  close  to  T.  compressicaudus 
in  colorati(m  of  the  l>elly.     But  some  of  our  sp(»cimens  clearly  have 
the  amipressicauduii'pictiventris  coloration  to  which  there  is  added 
the  reddish  abdominal  spots  of  T,  fasciatus  fasciatus.     One  specimen 
(Xo.  0,228)  has  no  lateral  or  dorsal  spots  apparent,  the  l)elly  an 
immaculate  salmon-pink,  except  under  the  tail  where  a  bluish-gray 
enters,  and  the  scales  strongly  carinattMl — all  characters  of  T,  fasciatus 
erythrogaster.     Some  spiK'um^ns  show  the  lateral  space  with  reddish 
or  red<lish-brown  of  T.  fasciatus  fasciatus.     Some  of  the  ten  showed 
the  yellowish  labials  with  strong  black  borders  and  most  of  these 
individuals  have  the  two  light  dots  close  to  the  suture  of  the  occipitals. 
One  specimen  (Xo.  6,119)  Is  a  uniform  gra>nsh  or  greenish-brown 
on  the  back  including  the  head  which  has  no  postocular  l>and,  and  the 
belly  is  whitish  or  yello^^-ish-white  with   hardly  any  suggestion  of 
gastrostegal  l>orders  (faded-out  bro^n).     Another  ver>'  large  speci- 
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men  with  a  few  reddish  bars  evident  on  the  sides  has  a  yellow  venter 
with  black  gastrostegal  borders  not  strong,  but  on  the  end  of  each 
KaHtr<)Ht(<gu  tilt'  bhie-black  of  the  back  encroaches  for  i-f  of  an  inch 
and  makes  a  striking  lateral  border  for  the  yellow  of  the  middle  of 
till!  venter.  Finally,  we  have  another  specimen  (No.  6,231)  with 
scales  21-2")-21  and  dorsum  grayish-black  above.  The  only  marks 
t'vicL'nt  are  transverse  white  dorsal  bands  §  scale  wide  which  bepome 
kwM  distinct  as  the  belly  is  reached.  The  entire  underparts  are 
grayish-white  witli  ga.itrost^al  borders  grayish-black.  These  bor- 
ders surrounding  the  urosteges  make  two  rows  of  encircled  spots  on 
the  under  surface  of  the  tail.  It  is,  we  believe,  a  T.faseuUu3,  yet  far 
from  the  onlinarj-  coloration. 

Dimensioiix  and  Variationx. — These  apocimcns  vary  in  length 
from  28-118.7  cm.,  the  tail  from  7.9-20  cm,,  or  3.5-4.5,  average 
3.7  in  the  wliole  length;  gastrostcges  are  from  123-133,  the  urosteges 


Fi«,  !!.— Ti-opwioi(o/u«/'iari(i/t«  (Linn.). 

from  ((7-85;  supralahials  8;    infralablals   10,  rarely   11,    sometimes 
10-11  as  in  two  specimens  or  11-12  as  in  one;  the  temporals  are  1-3 
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until  the  group  is  very  carefully  collected,  bred  and  studied  from  a 
large  series  from  several  of  their  supposed  geographical  habitats. 

Habits. — This  species  was  not  so  common  as  the  pied  water  snake. 
Like  it,  however,  this  snake  is  called  ** water  moccasin"  by  the 
natives  who  fear  it.  One  evening,  one  of  us  accidentally  punctured 
his  thumb  on  the  teeth  of  a  recently  killed  snake  of  this  species. 
The  next  morning  seyeral  of  the  native  family  very  concernedly 
wished  to  see  how  bad  the  thumb  would  be.  Unlike  the  pied  water 
snake,  it  is  fairly  common  on  the  water  prairies  and  about  the  edges 
of  the  islets  (" houses '*  or  ** heads")  of  the  prairies.  We  also  took 
this  species  in  the  water  ditches  on  the  outskirts  of  the  swamp  and 
along  the  lumber  railroad  ditches.  We  were  unable  to  find  a  single 
snake  of  this  species  along  the  larger  water  courses  where  the  pied 
water  snake  apparently  replaces  it.  It  seems  to  be  more  a  form 
of  the  moist  situations  on  the  islands  and  possibly  in  the  wooded, 
swampy  parts.  In  disposition  it  is  like  other  water  snakes,  but  Ls  a 
poor  second  to  its  relative,  T.  taxispilotuSf  in  pugnacity. 

Food. — It  feeds  largely  on  aquatic  animals.  One  specimen  (No. 
6,116),  taken  May  30, 1912,  had  two  frogs  of  the  most  aquatic  species 
of  the  swamp  {Ratia  sp.)  in  its  stomach  and  two  (Xos.  6,231  and 
6,115)  had  taken  a  southern  meadow  frog  {Rana  pipiens  spheno- 
cephala).    Only  one  of  the  ten  had  parasites  in  its  stomach. 

18.  Storeria  dekaji  (Holbrook):  DeKay's  Snake;  DeKay's  Brown  Snake;  Little  Brown  Snake; 
Bruwn  Snake;  Ground  Snake;  Spotted  Snake;  S  pot  t<\l  Adder;  Brown  Grass  Snake.     V'lg.  12. 

Two  si)ecimens  (Xos.  6,237,  6,239)  were  secured  between  July  15 
and  Noveml><»r  1,  1912,  by  Mr.  Jackson  Lee,  of  Billy's  Island.  This 
form  and  its  congener,  the  reil-bellied  snake,  are  commonly  asso- 
ciated with  dry  grounds,  but  certainly  at  some  seasons  within  the 
swamp  it  must  find  it  hnpossible  to  find  such  a  habitat,  and  it  may 
be  less  averse  to  wet  situations  than  once  thought. 

Coloration. — Both    specimens    have   the   usual  grayish-brown  or 

ash-gray  on  the  upjx'r  surface  with  the  pale  vertebral  line  bordered 

by  black  dots.     The  venter  is  white  or  yellowish-white  in  alcohol 

and  the  row  of  dots  near  either  end  of  the  gastrostege  is  present. 

Besides  these,  there  are  finer  dots  widely  separateil  over  the  whole 

belly.     The  neck  has  a  black  band  extending  from  the  ends  of 

gastrosteges  Xos.  3-5  across  the  angle  of  the  mouth  to  the  mid-<lorsal 

line  where  it  meets  its  fellow  of  the  other  side.     In  front  of  this  bar 

a  white  band  of  belly  color  reaches  across  the  sixth  and  seventh 

infralabials  and  on  the  sixth  and  seventh  supralabials.     The  3d-5th 

supralabials  and  the  same  infralabials  are  almost  entirely  black. 
12 
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Several  of  the  other  labials  are  with  large  black  spots  or  margins. 
The  dorsal  head  plates  of  body  color  are  with  a  strong  sprinkling  of 
black.  One  specimen  (No.  6,239)  superficially  looks  almost  aa 
black  as  the  specimen  of  the  red-bellied  species  did. 

Dimenaiona  and  Variaiiona. — The  gastrosteges  were  135  and  138, 
respectively;  the  urostegcs  62  and  48.  The  total  lengths  were 
24.4  cm.  and  29.3  cm.;  the  tails  5.8  and  5.2  cpi.  or  4^  and  5}  in  the 
total  length.  There  are  7  supralabials  with  the  eye  resting  on  the 
3d  and  4th;  the  infralabials  7;  no  loreal;  temporals  1—2;  au&l  plate 
divided,  in  one  specimen  with  a  half  gastrost^e  in  front  of  it.  The 
oculars  of  No.  6,237  are  1-2  on  both  sides,  but  on  the  right  side  the 
jireocular  is  almost  divided  into  two,  while  No.  6,239  the  oculars 
are  2-2.  This  character  coupled  with  the  scales  15-15—15  in  both 
specimens  raises  the  querj-  whether  15  or  17  rows  of  scales  and  2  or  1 


Fig.  12.— Upper  figures,  Storeria  dckai/i  (Holb.)-     Lower  figureB,  S.  oceipUo- 

maculala  (Storer). 

prcoculars  are  coastant  differences  Ix^twccn  S.  ocdpUomaeulata  and 
A",   dekayi   as  commonly   held.     Besidt's,   the  red-bellied   i 
•ihows  greater  variation  in  preoculars  by  being  3  instead  of  2. 
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the  range  of  the  species.  This  small,  largely  nocturnal  inhabitant 
beneath  stones,  logs  and  other  cover  usually  averages  smaller  than 
S.  dekayiy  and  our  specimen  proves  smaller  than  the  two  specimens 
of  the  latter  species  taken  in  the  swamp.  The  tail  is  lost,  the  speci- 
men measuring  17.9  cm.  to  the  vent.  The  gastrosteges  are  120; 
scales  15-15-15;  temporals  1-2;  supralabials  6;  infralabials  7. 
Unlike  most  of  the  descriptions,  the  ocular  formulae  are  3-2  for  both 
sides,  instead  of  the  2  preocular  condition  asually  noted.  On  the 
right  side  of  the  head  appears  a  small  supranasal  above  the  nostril 
and  at  the  common  comer  of  the  internasal,  prefrontal  and  two 
nasals.  On  the  left  side  Ls  a  similar  plate  not  touching  the  internasal. 
Other  specimens  from  other  Georgian  localities  (Dr.  J.  C.  Bradley, 
collector)  reveal  no  such  condition,  and  the  present  specimen  may 
have  had  some  accident,  although  it  is  not  especially  apparent. 

The  head  in  front  of  the  three  occipital  color  spots  is  much  darker 
than  the  rest  of  the  body;  in  alcohol  it  looks  black — in  fact,  darker 
than  any  other  specimen  of  the  species  we  have  ever  recorded. 
The  characteristic  light  spot  of  the  fifth  supralabial  is,  however,  not 
wholly  obscured.  This  specimen,  like  Hay's  record,  had  a  slug  in 
its  stomach  and  insect  remains  in  its  rectum. 

15.  Haldea  itrimtulm  (IJnn.):   Brown  Snake;  Worm  Snake;  Ground  Snake;   Little   Striped 
Snake.     Plate  III.  fig.  4. 

One  specimen  was  secured  on  Billy's  Island.  In  the  Central 
States  this  small  snake  extends  from  Minnesota  to  Texas,  while  in 
the  Eastern  States  its  range  from  Virginia  southward  has  not  its 
southern  limit  well  determined.  We  can  find  no  definite  locus 
beyond  W.  J.  Taylor's  (Cope,  1900,  p.  1010)  record  for  Nashville, 
Ga.,  which  is  50  miles  northwest  of  the  Okefinokee  Swamp.  Ditmar&^ 
gives  it  as  extending  to  Florida,  where  it  might  well  be,  but  in  this 
State  Loc»nnl>erg  (1895,  pp.  317-339)  did  not  secure  it. 

Coloration. — The  field  description  of  the  color  of  this  specimen  is 
as  follows :  Color  of  the  back  with  the  skin  bluish  and  scales  brownish 
or  opalescent;  each  scale  with  fine  speckings,  which  sometimes 
assume  a  black  edg<j  on  the  cephalic  end  of  the  scale.  The  color  of 
the  dorsal  scales  extends  onto  the  ends  of  the  gastrasteges,  fine 
speckings  accompanying  it.  The  gastrosteges  are  greenish-yellow 
or  opalescent.  A  pinkish-like  area  occurs  on  the  side  of  the  head. 
It  crosses  the  last  lower  labial,  the  4th  and  5th  upper  labials  and 
first  tem|X)ral  and  cephalic  ends  of  the  second  row  of  temporals. 
It  then  fades  as  it  crosses  the  middle  of  the  occipital  plates.     The 

•«  1907.    The  Reptile  Book.  p.  271. 
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venter  of  this  adult  cUd  not  impreas  ua  as  salmon-colored.  The 
tot«l  lei^^h  is  223  mm.  and  the  tail  34  nmi.,  or  6j  times  in  the  total 
length.  In  othtr  specimens  from  other  regions  the  short  tall  ranges 
from  51-71 '"  the  total  lengtli.  The  longast  specimen  of  this  species 
we  have  seen  reached  283  mm.  There  is  no  particular  deviation 
from  the  normal  in  the  scutellation  of  this  specimen.  The  eye 
rests  on  the  4th  supralai>ial  and  on  the  posterior  end  of  the  third 
supraiabial.     The  ventral  plates  are  134,  the  subcaudals  37. 

Habits. — Tills  specimen  was  found  a  rod  from  the  thick,  swampv 
cypres-s  edge  of  Billy's  Island.  Associated  with  it  was  one  of  the 
few  salamanders  found  on  the  trip.  The  ground  was  decidedly 
moist,  yet  the  vegetation  was  of  the  pine-barren  type.  Inasmuch 
as  it  wa.s  under  the  cover  of  a  more  or  less  disintegrated  log  when 
taken  (mid-forenoon),  we  con<;lu(lr  that  it  is  distinctly  a  nocturnal 
form.  TliLs  specimen  had  no  food  within  ifci  alimentary  tract,  but 
its  habitat  and  previous  a-ssertions  regarding  its  food  suggest  that 
it  feeds  on  worms,  larvae  of  insects,  etc. 

Breeding. — It  is  well  (wtablished  that  this  species  is  ovoviviparous. 
Hay"  (p.  397)  discovered  a  fi-male  with  5  embryos.  Strecker  (p.  50)* 
has  a  specimen  %vith  seven  embryos,  and  Ditmars  (1907,  p.  272) 
records  that  a  captive  "gave  birth  to  seven  youi^E  on  the  20th  of 
August,"  This  lone  female,  secured  June  15,  1912,  has  six  embn'os. 
Those  masses  in  length  range  from  15-18  mm.;  in  width  from  6-7 
mm.  The  membrane  al>out  each  is  practically  transparent;  the 
«<nibrvo  lavs  in  the  middle  of  one  si<le  Dn-sentinff  an  anDBr«>nt.  lumk^u^ 
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"As  at  present  known,  the  range  of  sackeni  is  confined  to  the 
southern  part  of  the  coastal  plain,  in  southern  Mississippi  and 
Florida.  This  physically  recent  feature  with  its  low  altitude  (nowhere 
more  than  a  few  hundred  feet  above  sea  level)  is  characterized  by 
scores  of  stagnant  rivers,  lakes,  lagoons  and  swanips.  The  tem- 
perature and  humidity  are  high  and  the  rainfall-evaporation  ratio 
exceeils  110  per  cent.  (Transeau,  1905).  The  vegetation  is  rich,  and 
consists  of  such  forms  as  white  cedar,  sweet  bay,  magnolia,  tupelo 
gum,  swamp  cottonwood,  cypress,  Quercus  texana^  etc.,  in  the  swamps, 
and  several  species  of  pines  on  the  higher  ground.  As  far  as  I  have 
been  able  to  find,  the  fonii  has  never  been  recorded  outside  of  Florida, 
although  Ditmars  (1907,  p.  219)  states  that  it  is  distributed  in  the 
'coast  regions  of  South  Carolina  and  Georgia;  Florida  generally.' 
Certainly,  typical  sackaii  may  be  expected  to  occur  somewhat  north 
of  the  latitude  of  the  northern  l)oundar>'  of  Florida,  but  in  this 
general  region  it  comes  in  contact  with  saurituSf  and  the  status  of 
the  two  forms  in  the  intermediate  region  must  be  examined  before 
the  northern  boundary'  of  sackeni  can  l)e  even  approximately  fixed. 
I  must  confess  to  have  examined  but  few  specimens  from  the  debat- 
able region,  but  the  fact  that  muriiuH  specimens  from  the  coastal 
plain  from  North  Carolina  northward  show  a  much  closer  affinity 
to  mckeni  than  those  from  central  Alabama  would  seem  to  indicate 
that  true  sackeni  pushes  farther  up  the  Atlantic  coast  than  in  the 
interior,  possibly  into  Georgia  and  South  Carolina,  as  Ditmars 
indicates,  which  might  also  be  expected  in  view  of  its  more  aquatic 
habits  and  its  association  with  the  coastal  plain  conditions  through- 
out the  greater  part  of  its  range." 

Coloration, — A  color  description  of  a  live  specimen  captures!  on 
Billv's  Lake  is  as  follows: 

The  vent(»r  is  opalesc(»nt  with  an  opalescent  copp(»r>'  brown  on 
the  ends  of  the  gastrosteges.  In  water  the  two  lower  rows  of  scales 
look  gre<»nish-brassy  and  the  lateral  stripe  straw-colonxl.  The  row 
al>ove  the  lateral  strifx'  is  l>ordered  by  a  line  of  black  specks;  the 
back  scales  are  olive  and  th(»  dorsal  row,  much  like  in  color  the  two 
lowest  side  rows,  is  d(»fined  on  eith(»r  side  by  fine  black  specks.  The 
dorsal  row  is  practically  abs<»nt  on  the  caudal  two-thirds  of  the 
bo<ly.  Black  post  ocular  stripe  over  the  upper  labials.  Three  other 
8p<»cimens  in  life  did  not  imprt»ss  us  as  rich  browji  or  dark  as  T. 
sauritus  an<l  appt»ared  more  slender. 

Supplein(»ntar>'  not«»s  of  color  from  alcohol  and  formol  specimens 
are:     In  some  si)ecinM»ns,  the  dorsal  stripe  extends  to  a  position 
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opposite  the  anus;  in  one  individual  also  along  the  tail;  ia  most, 
however,  it  w  prominent  only  on  the  neck.  Nowhere  does  it  have 
the  color  of  the  lateral  stripes  except  possibly  on  the  neck  re^oo. 
When  the  body  Is  difitendcd  the  intervals  between  the  scales  have 
regular  light  specks  or  lines  as  T.  aauritus.  Rardy  the  lateral 
stripes  Ijccoinc  more  or  less  obscure,  but  not  wholly  absent.  The 
dorsal  stripe  covers  the  median  dorsal  rows  and  two  half  rows  and 
the  lateral  stripe  is  on  the  Sd  and  one  half  on  the  4th  row  of  scales. 

Dimensions  and  Varialioits.—Tlw  sperinions  vary  in  len^h  from 
31-71.5  cm.  (I2j-28  inches).  The  latter  length  compares  favorably 
with  T.  saurilvfi  lengths,  but  the  specimens  may  average  smaller  than 
that  species,  though  the  average  of  the  ten  specimens  is  48  cm.  (19§ 
inches).  The  extreme  slimness  of  the  species  adds  to  its  diminutive 
appearance.  The  tail  ranges  from  11.2-23.5  cm.  in  length  or  2.9- 
3.25  (average  3)  times  in  the  total  length.  The  gastrosteges  var^- 
from  149-1.59,  average  154,  where  Ruthven's  extreme  begins  and 
almost  coincident  with   his  lower  extreme  for  T.  aauritus.     In  all 


Fig.  lU. — Thaniiiopliis  aaurilun  mckeni  (Kenn.). 

the  anal  plate  is  entire.  The  urostegos  range  from  95-1 14,  in  better 
accord  with  the  range  of  Ruthven's  T.  proximua  and  tar  below  his 
range  for  T.  s.  nacktni.  The  scale  fonnula  is  19-19-17,  except  in 
nnc  wh.Tr>  iinlv   19-17-17   nhtiiins.      Tlic  f>Riilars  arft   ^~H   <ivyu.»t.   :_ 
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River,  in  the  moist  situations  of  the  wooded  parts  of  the  islands,  if 
not  also  in  the  dense  cypress  thickets.  It  is  beautiful  and  is  extremely 
lithe  of  body.  It  frequents  the  edges  of  the  little  **  houses '*  or  islets 
on  the  prairies,  coursing  among  the  water  plants  like  a  true  water 
snake.  Of  its  expert  swimming  ability  we  had  one  fine  illustration. 
On  the  ^^idest  part  of  Billy's  Lake  we  noticed  a  small  snake  several 
rods  ahead.  It  was  halfway  across  in  its  course.  We  raced  to  head 
it  off,  and  swift  and  straight  it  did  make  its  course.  It  had  almost 
reached  the  other  shore  when  one  of  us  hit  at  it,  only  to  see  it  dive 
deftlv.  It  remained  under  water  for  a  short  time  and  soon  re- 
appeared  on  its  back  trail.  We  circled  slowly  towards  it  and  when 
near  it  stopped.  It  came  immediately  to  the  boat,  apparently  more 
from  curiosity  than  from  exhaustion.  This  species  must  be  accredited 
with  very  good  aquatic  skill  and  endurance. 

Food. — Its  food  is  mainly  small  aquatic  animals.  In  one  specimen 
were  insect  remains.  Frogs  seem  to  be  a  prominent  food  with  this 
species.  Four  of  the  ten  had  eaten  frogs,  one  having  two  southern 
meadow  frogs  (Rana  pipiens  sphenocephala)  in  its  stomach  and 
another  had  one  of  this  same  species.  Another  snake  had  captured 
the  cricket  frog  {Acris  gryllus)  and  a  fourth  had  eaten  a  pine-wood's 
tree  frog  {Hyla  fenwraliH),  all  these  frogs  except  the  last  suggesting 
an  aquatic  foraging  ground  for  the  species.  Besides  the  frogs,  there 
were  indications  that  they  occasionally  eat  fish  and  other  animals 
of  the  water. 

Breeding. — Three  specimens  taken  in  the  early  part  of  July  showed 
the  egg  development  to  Ix*  not  far  advanced.  One  had  5  eggs, 
another  8  and  one  10.  The  numlwr  of  young  of  this  ovoviviparous 
snake  is  comparatively  few  and  must  be  bom  in  late  summer  or  early 
fall. 

Piirasit€H.—  T\\\A  species  and  its  relative,  T,  sirtalis  ordinatus,  were 
badly  afflicte<l  by  internal  parasites.  In  one  specimen  there  were 
parasit4»s  in  the  stomach,  others  partly  in  the  alxlominal  cavity  and 
partly  through  the  peritoneum  and  still  others  solely  between  the 
perit<jneum  and  th3  skin.  In  another  specimen  these  occur  in  the 
cephalic  rt^gion  and  appear  from  the  outside  like  large  protuberances. 
They  lie  just  Iwneath  the  skin  or  imlx?dded  in  the  muscles. 

17.  Thamnopllif  lirUlil  ordinAtm  (Linncua):  " Highland  Moccaran";  Garior  Snake;  Com- 
mon Garter  Snake;  GraM  Snake;  Little  Green  Grans  Snake;  Spotted  Garter  Snake. 

The  garter  snake  is  common  in  the  swamp,  and  the  local  name, 
"highland  moccasin,''  indicates  that  the  natives  consider  it  more 
upland  and  terrestrial  than  the  Xatrices  or  Thamnophis  «.  sackeni. 


184  PROCEEDINGS  OF  THE  ACADEMY  OF  [Mu., 

Coloration. — The  specimens  at  liami  all  correspond  very  closely 
with  T.  sirlalis  ordinafus  (LinniBus),  though  our  use  of  the  sub- 
specific  nanio  above  docs  not  commit  us  to  full  recc^nition  of  the 
worth  of  this  subspecies.  The  lateral  stripe  is  absent  or  very  indis- 
tinct in  one  or  two  s])ecimens.  The  dorsal  stripe  is  very  distinct  in 
only  one  specimen  (No.  6,221).  In  all  tht;  others  it  is  entirely  absent 
or  indistinct.  In  sonic  spi'cimeus  the  three  row.'!  of  spots  of  each 
side  show  very  beautifully;  on  the  venter  the  snake.^)  are  bluish-gray, 
except  for  the  throat  and  chin  which  arc  yellowLsh-white.  There  is  a 
black  spot  near  the  end  of  each  gastnwtege.  In  some  specimens 
the  cephalic  gar<trostega]  borders  are  lilack  and  thus  connect  the 
ga.-3trostcgal  spot  of  either  end  of  the  gastrostt^e.  In  two  specimens 
these  spots  arc  practically  absent  or  obscured.  One  example,  the 
largest,  is  nielanistic  in  appearance  and  the  eud  of  each  gastrostege 
and  its  gastra^tegal  spot  is  covered  with  the  dark  body  color.  In 
all  the  supralabials  are  dark  edged,  Itut  the  infralabials  are  immaciilate 
except  in  two  or  three  of  the  largest  specimens,  where  there  are  dark 
edgas  as  on  the  supralabials. 

Dimensions  and  Variations. — The  fifteen  specimens  vary  in  length 
from  32.7-78.2  cm.  (13-28J  inches);  the  tail  is  7-17.6  cm.  or  3,^- 
4J  in  the  total  length  {average  4i\) ;  the  gastrosteges  have  a  small 
range  from  136-140,  or  average  141  (ten  of  the  fifteen  have  141  or 
140);  the  urosteges  are  06-77,  or  average  70.  The  scale  rows  are 
verj-  constant,  being  19-19-17,  exce])t  in  Xo.  6,223  where  they  are 
19-19-15;  the  supralabials  7;  the  infralal)ials  10  except  in  one  case  of 
11,  In  all  the  loreal  is  present  and  tiie  oculars  are  consistently  1-3, 
except  in  two  spiH'imeiis  where  they  are  1-1  on  one  side;  six  of  the 
speeimens  have  the  t<-mporals  1-2  on  bolh  sides,  one  specimen  1-3 
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toad  {Bxifo  I.  leniiginosus)  proved  the  prey.  Two  others  had  eaten 
the  narrow-mouthed  frog  {Engystorna  carolinense)  and  the  pine- 
wood*s  tree  frog  (Hyla  femoralis).  In  two  specimens  many  small 
beetles  were  found  in  the  stomachs  with  the  frogs  and  one  had 
nothing  but  l>eetles.  All  except  one  of  the  specimens  with  food  had 
Anura,  and  beetk»s  sei»med  the  second  important  food  of  this  species. 
Parasites. — Three  of  these  snakes  were  afflicted  with  internal 
parasites.  The  natives  call  this  species  ''highland  niaccasin/* 
l>ecause  of  its  habitat  and  l>ecause  of  its  supposed  poisonous  nature. 
Certainl}*^,  it  is  strange  that  in  their  crude  way  this  observing  and 
simple  people  should  have  associated  it  with  Tropidonotus^  as  they 
surely  do  in  calling  it  ''highland  moccasin,"  in  contradistinction 
to  "water  moccasin.'' 

18.  Aneiltrodon    piftiTOrom    I^cepede:    "Moccasin";    " Green- tailiHl    Moccasin";    Water 
Moccasin;  Cotton-mouth  Moccasin;  Cotton-mouth;  Stump-tailed  Moccasin.     Fig.  14. 

The  water  moccasin  is  common  in  the  swamp.  In  the  three 
collections  from  the  swamp  we  have  sixteen  specimens,  seven  taken 
between  May  29-July  15,  1912,  seven  from  July  15-November  1, 
1912,  and  two  taken  in  the  fall  of  1913. 

Coloration. — The  smallest  specimen  taken,  measuring  38.3  cm., 
shows  a  (h»cided  similarity  to  A.contortrix  in  coloration,  only  the  body 
color  is  more  brownish  than  the  light  brown  or  drab  of  the  copper- 
head. There  are  thirty-two  vertical  bars  in  twos,  these  individual 
l)ars  l>eing  one  or  two  scales  wide.  In  the  cephalic  half  of  the  Ixxly 
two  bars  of  one  side  alternate  with  two  of  the  other  side.  Two  bars 
form  a  diamond  inclosing  an  area  of  the  lighter  body  color.  In  this 
lighter  area  there  is  usually  a  small  spot  of  color  like  the  bars.  In 
the  caudal  half  of  the  Ixxly  the  two  bars  of  one  side  may  l)e  opposite 
two  of  the  other  side  and  unite  across  the  back,  making  a  cross-band. 
On  the  tail  are  seven  cros.s-bands.  The  caudal  half  of  the  tail,  l)oth 
dorsum  and  vent(T,  i^^  grw^nish-yellow  in  this  small  .*<pecimen.  This 
stage  of  the  m(K*ca*<in  the  natives  coasider  another  species,  "the 
grw^n-taih'd  nKM'ca^^in.'*  Opposite  the  intervals  l)etwe<»n  two  si»ts 
of  bar«i  and  op[K)site  the  space  inclo-^^inl  by  two  bars  there  is  on  the 
end  of  the  ga^trost(»ge  a  l)lack  spot  1|  the  width  of  the  gastrosteg(». 
In  tlu*  front  half  of  the  bcnly  the  black  spots  of  one  side  of  the  venter 
alternate  with  those  of  the  other  side.  In  the  caudal  region  where 
the  srts  of  bars  are  opposite  each  other  as  are  th(»  intervals,  these 
ga*itrost<»gal  spot*^  also  ar(»  opposite,  merge  and  are  not  .so  conspicuous. 
As  the  snakes  get  ol<l(*r  thr  dark  ventral  blotches  Ix^come  less  dis- 
tinct and  the  yellow  or  yellowLsh-white  ground  color  of  the  venter 
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more  dominant,  the  erosR-bands  of  the  back  almost  disappear  or 
I>ersist  la.-9t  in  tlie  cephalic  half  of  the  body,  also  occasionally  near 
the  anus.  In  all  (except  two)  of  the  large  specimens  the  ttul  is 
perfectly  black  on  the  venter,  and  this  usually  extends  ahead  of  the 
anus  for  20^0  gastrostegcs;  in  one  large  specimen  (No.  6,214)  the 
same  ventral  area  both  ahead  of  the  anus  and  on  the  underside  of  the 
t;ul  was  merely  heavily  blotched  with  black.  In  the  young  speci- 
mens the  labials  are  heavily  marked  with  rich  brown  which  is  more 
or  icaa  obscure  in  a<ltdts.  Usually  the  upper  labials  in  the  adults 
are  immaculate  or  with  few  dark  spot-",  but  the  infralabials  retain 
more  or  k'nn  of  the  brownish  markings  of  the  young  stage.  The 
postocular  broi\-n  band  bordered  below  by  the  yellowish  labial  line 
and  above  by  a  pale  streak  is  persistent  in  all. 


I'i(t.  14. — Anrintroiiun  pitriroTux  I.acep. 
lid    VarliUiona. — Thee   specimens   vary    in    length 
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to  Toxicophis  pugnax  B.  and  G.  is  carried  even  closer  in  several. 
In  No.  6,210  with  7-8  supralabials  the  triangular  point  of  the  second 
labial  has  been  forced  just  above  the  labial  border  on  the  right  side 
and  on  the  left  side  just  reaches  it;  in  Nos.  6,213  on  the  left  side 
and  6,133  on  the  right  side  it  enters  the  labial  border,  while  in  No. 
6,129  the  point  is  just  excluded  from  the  border.  The  infralabials 
range  from  10-11,  the  latter  number  predominating.  Besides  the 
inferior  loreal,  this  species  occasionally  has  another  loreal  in  front 
of  the  pit,  as  in  the  copperhead,  and  the  absence  of  this  plate  is  not  so 
coast  ant  for  .4.  piscivonis  as  it  might  be  thought.  In  No.  6,215 
it  appears  on  both  sides  cut  off  from  supralabial  No.  2;  in  No.  6,127 
it  appc^ars  on  the  left  side;  in  Nos.  6,130  and  6,132  it  is  on  the  right 
side.  Thus,  in  five  of  the  sixteen  this  distinguishing  character 
l)etween  .4.  contortrix  and  A,  piscivorus  appears  in  the  latter.  The 
temix)rals  may  be  2-2,  3-3,  4-^,  4-5,  5-4,  6-4,  6-5.  The  oculars 
are  usually  2-3,  though  2-2,  2-4,  3-2,  3-3,  3-4  and  4-3  also  occur. 

Habits, — The  ** moccasin"  it'  the  Crotaline  snake  of  the  swamp. 
It  frequents  the  thickety  edges  of  the  cypress  ponds  on  the  islands, 
occurs  around  the  wooded  edges  of  the  water  stretches  and  where 
the  woods  of  the  island's  Ixjrder  meet  the  piney  woods,  also  along 
the  water-courses  and  quite  generally  through  the  swamp.  On  the 
prairies  tht^y  are  not  so  common  as  in  the  wet,  woody  parts.  They 
lie  on  the  little  hummocks  above  the  water  and  slide  in  at  one's 
approach.  The  Okefinokee  Swamp  Is  no  place  for  the  collector 
who  has  l)een  reared  in  harmless  snake  country  where  the  method 
of  capture  is  to  step  on  your  prey.  One  of  the  authors  instinctively 
tried  it  on  a  supposed  T.  taxispilotuSj  and  fortunately  just  missed 
one  of  the  biggest  of  the  sixteen  moccasins  captured.  They  are 
rather  sluggish,  yet  those  who  know  poisonous  snakes  handle  them 
ver>'  carefully.  In  spite  of  the  presence  of  so  many  moccasins,  the 
children  go  barefoot.  On  the  hunting  trips  for  l)ear  and  deer  the 
nM»n  of  the  I^hj  family  fn»fiu<»ntly  trav(»l  all  day  barefoot,  and  Mr. 
Br>'ant  Iah*  has  twice  Ikmmi  bitten  in  the  large  toe  by  a  moccasin. 
In  such  cases,  usually  the  dogs  which  are  ahead  avoid  the  snake,  but 
the  hunters  inunediately  behind  step  on  them.  In  lx)th  of  these 
injuries  the  patient's  leg  and  part  of  his  side  swelled  to  twice  their 
nonnal  proi)ortions.  He  recovered  from  l)oth  (»xiKTir»nces.  These 
simpl<;  i>fM)f)l(»  could  find  no  cure  for  it  and  in  the  sH'ond  case  thought 
some  **  Cuban  relief  efficacious.  We  suspect  iho,  ingredients  of 
this  nostrum  to  l>e  alcohol,  although  we  are  not  positive  of  it.  The 
presence   of   such    creatures   as   alligators,    alligator   snappers   and 
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mocoasiriH  <io  not  deter  the  family  from  swimming.  One  day  our 
whole  camp  anil  the  male  members  of  the  Lee  family  took  a  swim 
at  Billy's  Lake  landinR,  and  !«oon  a  moceasin  swam  from  one  hummock 
to  another  tliroiigh  the  party's  mi(l<t  and  the  snake  was  captured 
as  well.  In  another  instance  one  of  the  small  boys  came  into  camp 
with  a  large  deatl  moccasin  in  one  liaml  and  a  live  spreading  a<lder 
in  the  other.  Upon  intiuiry  we  found  that  the  boys  went  in  bathii^ 
in  a  small  pool  2x6  feet  near  their  house  only  to  find  two  large 
moccasins  there  before  them.  One  they  killed,  the  other  escaped. 
These  side  lights  which  we  would  think  make  life  precarious  shows 
bow  the  natives  view  e-xistenco  in  su(;li  an  environment.  None 
of  our  speeinii'ii-s  is  more  than  fii  inches  in  circumference,  but  the 
I>ees  assert  that  they  reach  9  or  10  inches  or  even  more.  This 
snake  is  <lanKeruus,  pugnacious  and  ill-natured  if  tormented  or 
pinned  beneath  u  log  or  pushed  into  a  comer,  and  care  needs  to  be 
exercised  after  your  game  is  supposedly  dead,  for  the  striking  pro- 
jjensity  is  one  of  the  last  to  leave  the  reflexive  dead  reptile.  .-Vs 
one  member  of  the  party,  a  hater  of  snakes,  said,  "After  it  is  dead, 
give  it  two  more  licks  for  safety's  sake." 

Breeding. — This  snake  \a  ovovivi parous.  Two  females  taken 
June  10  and  22,  1912,  respectively,  each  (Nos.  6,131,  6,X30)  had  5 
embryas  not  far  advanced.  Another  taken  June  12,  1912  (No. 
(i,  127) .  had  10  embr>-os  in  alxjut  the  same  stage,  and  another  specimen 
(Xo.  0,213)  taken  between  July  \n  and  November  1,  1912,  had  5 
embryos,  some  of  which  were  not  far  from  hatctiing. 

Food. — ^Thc  food  of  tills  species  is  considered  to  be  fish,  frogs  and 
other  acjuatie  animals.     They  seek  the  transient  pools  of  the  islands 
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Total 

Urosteges. 

length. 

TaU. 

27 

35.1 

cm. 

1 

3.7  cm. 

36 

25.5 

3.3    " 

34 

23.5 

3.5    " 

31 

48.3 

6.0    " 

33 

52.3 

6.5    " 

32 

39.5 

5.0    " 

Supra- 

Infra- 

labials. 

labials. 

Rattles. 

10-11 

11" 

2 

10-10 

11" 

1 

10-11 

1 1" 

1 

10-10 

1 1" 

"1 1 

5 

10-10 

1 1" 

"1 1 

3 

10-10 

11" 

"1 1 

5 

Coloration, — In  coloration  they  agree  ver>'  well  with  the  descrip- 
tions for  the  species,  the  red  vertebral  line  being  very  conspicuous, 
as  are  the  three  rows  of  alternating  black  spots  of  either  side.  The 
venter  is  whitish  with  numerous  black  blotches  and  spots. 

Dimensions  and  Variations, — The  measurements  of  the  six  are  as 

follows: 

Gafitro- 
No.  steges 

6,243 143 

6.244  136 

6.245  132 

6.246  143 

6,247 135 

6,109  146 

Xo.  Scales. 

6,243 23-23-20 

6,244  22-21-21 

6,245 21-21-19 

6,246 23-23-17 

6,247- 25-23-18 

6,109 25-23-17 

In  all  the  loreal  l)etween  preocular  and  postnasal  is  present;    the 
ocular  ring  of  scales  from  6-9  in  number;   the  anal  entire. 

Habits, — This  species  apparently  appears  second  in  abundance 
of  the  four  Crotalids  recorded  in  the  swamp,  the  moccasin  exceeding 
it  in  abundance.  It  was  the  first  form  of  the  four  to  be  seen  and 
the  first  sp<»cimen  was  stepped  upon  and  calmly  picked  up  back 
of  the  neck  by  one  member  of  the  party,  he  not  being  aware  that 
it  was  i)<)isonous  at  all. 

Breeding. — Like  the  other  poisonous  Ootalids  this  species  is 
ovoviviparous,  but  the  numl)er  of  young  is  few,  usually  from  five  to 
nine  l>eing  the  range.  One  14-inch  specimen  (No.  6,243)  taken 
between  July  15-NovemlH»r  1, 1912,  has  eight  medium-sized  embryos, 
the  caudal  one  l)eing  the  smallest.  Another,  the  largest  specimen 
(19  inches  long),  taken  September,  1913,  has  nine  embryos. 

Food. — This  si)ecies  is  supposed  to  fee<l  on  frogs  and  field  mice. 
One  individual  had  in  its  rectum  the  remains  of  several  beetles, 
grasshoppers,  spiders  and  the  ribs  and  pieces  of  skin  of  a  very  small 
snake  or  lizard.  Another  specimen  had  in  its  stomach  the  hind 
legs  and  tail  of  the  ground  lizard  (Lygosoma  laterale)^  the  tail  pointing 
fon^'ard.  This  conforms  to  the  rule  with  almost  all  the  snakes  of 
the   Okefinokee   collection.     In   almost   every   instance   vertebrate 
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food  is  swallowed  head  first.  The  largest  specimen  (No.  6,251) 
had  the  stomach  full  of  para'^ites  and  in  the  iatestine  juat  back  of 
the  stomach  were  a  few  more. 


One  specimen  was  taken  during  our  stay  in  the  swamp.  On  June 
21,  1912,  Mr.  Jackson  Lee  secured  it  in  the  late  afternoon  in  the 
Pocket.  His  dog  had  discovered  it  and  Mr.  Lee  "crooned"  (threw 
a  chunk)  it  with  a  chunk  of  wood,  but  the  rattles  were  broken  off 
in  the  process.  The  specimen  must  have  been  4^-5  feet  long,  for 
the  length  to  the  anus  is  115  cm.  The  gastrostegcs  are  181;  anal 
entire;  scales  29-27-21;  three  rows  of  scales  between  suboculars 
and  labials;  seven  rows  Ijetween  supraoculars  which  are  transverseh' 
ridged;  loreal,  one  on  the  right  side  and  two  on  the  left  side.  Two 
or  three  other  diamond-backs  were  killed  on  the  west  border  of  the 
swamp  near  Fargo  while  we  were  in  the  swamp. 

This  largest  of  our  poisonous  snakes  proves  a  serious  econonuc 
factor  to  the  inhabitants  of  Okefinokee  Swamp.  The  Lees  assert 
that  in  1910  alone  they  lost  10-15  liead  of  hogs  killed  by  this  species 
and  other  rattlers.  In  some  seasons  the  rattlers  and  bears  com- 
l>ined  compel  the  Lees  to  go  outside  the  swamp  for  new  h<^  stock. 
They  further  contend  that  hogs  are  not  wholly  immune,  but  that 
the  hogs  will  eat  dead  rattlers,  preferrii^  the  beads.  At  other 
times  they  eat  the  heads  first  and  later  the  body,  or  in  some  instances 
the  whole  snake  at  once.  They  are  not  so  certain  that  the  hogs  are 
such  mortal  enemies  of  the  rattlers  as  they  are  reputed  to  be.  In 
some  seasons  the  rattlers  are  very  common ;  during  the  season  of  1912 
they  were  scarce,  as  the  one  capture  shows.     They  occur  throughout 
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»nake  was  about  5  feet  long.  In  the  collection  made  by  Messrs. 
Jackson  and  I^miiel  Lee,  July  15-November  1,  1912,  we  have  a  fine 
specimen.  The  other  sp)ecimen  was  secured  in  the  fall  of  1913  by 
J.  C.  Bradley  and  Paul  Battle. 

Coloration. — The  coloration  of  the  larger  specimen  (No.  6,255) 
is  a  pinkish-gray.  In  the  cephalic  end  of  the  body  there  is  on  either 
.side  of  the  back  and  sides  a  series  of  three  rows  of  alternate  spots 
for  a  distance  corresponding  to  four  zigzag  bands.  The  upper  row 
of  each  side  is  separated  from  the  one  of  the  other  side  by  a  reddish- 
yellow  band  3  scales  wide  which  runs  along  the  middle  of  the  back 
for  quite  a  distance  until  the  chevron  bands  begin.  Then  it  con- 
tinues along  the  back  between  the  chevron  spots  almost  to  the  anus. 
This  dorsal  band  shows  l:)etter  in  the  small  specimen  (No.  6,250). 
Beyond  the  series  of  three  rows  of  alternating  spots  on  the  neck 
region  come  three  bands  which  have  not  the  lower  row  of  spots 
united  with  them.  Then  follows  18  zigzag  cross-bands  to  the  anus 
and  4  on  the  tail,  which  Ls  not  completely  black.  The  first  of  these 
four  does  not  completely  encircle  the  tail  as  the  subsequent  ones 
do.  In  the  smaller  specimen  there  are  5  black  bands  on  the  tail, 
the  first  three  not  complete  on  the  venter,  and  ahead  of  the  anus 
there  are  26  bands,  six  of  which  are  not  wholly  unitc^d.  The  median 
point  of  the  chevron  is  directed  backward  and  the  angle  on  the 
sides  points  forward,  the  latter  point  usually  being  on  the  7th-9th 
row  of  scales.  The  black  bands  are  2  scales  wide  and  the  ground- 
color intervals  5-6  scales  wide.  Occasionally  half  black  bands 
appear  with  no  count(frpart  on  the  other  side.  The  venter  is 
lighter  tlian  th(»  back,  yet  heavily  speckled  with  the  ground  color 
of  tlie  back.  These  sp^H'imens  well  agree  witli  the  so-called  cane- 
brake  form  of  the  South. 

Dimensiorui  ami  VariationJi. — The  total  length  of  the  larger  speci- 
men is  1 18.7  cm.,  the  tail  14.5  cm.,  or  8J  in  the  total  length,  and  with 
14  rattles;  anal  entire;  gastrost^ges  178;  the  urosteges  22;  scales 
26  24-20;  oculars  7;  .supralabials  14,  the4th  the  largc»st;  infralabials 
18  on  the  right  side  and  17  on  the  left  side;  two  loreals.  The  smaller 
specimen  is  38.5  cm.  long;  the  tail  3.3  cm.,  or  ^  !f  in  the  total  length; 
anal  entire;  scales  27-(23-25)-21;  orbital  ring  8  on  one  side  and 
7  on  the  other  side;  infralabials  14.  In  both  specimens  there  are 
three  rows  of  scales  l)etwc*en  the  eye  and  the  supralabials;  the 
larger  speciin(»n  has  tlie  first  row  of  Ixxly  scales  smcx)th. 

The  natives  descril)ed  to  us  a  large  rattler  as  large  as  a  diamond- 
backed  rattler  and  called  it  the  "Siminole  rattler,''  which  we  pro- 
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April  20. 
Mr.  Charles  Morris  in  the  Chair. 

One  hundred  and  thirty  persons  present. 

The  Council  reported  that  Dr.  Spencer  Trotter  had  been  ap- 
pointed a  member  of  the  Library  Committee  to  fill  the  vacancy 
caused  by  the  death  of  Dr.  Thomas  Biddle. 

.   The  Publication  Committee   reported   the   reception  of  papers 
under  the  following  titles: 

"A  further  contribution  to  the  knowledge  of  the  Orthoptera  of 
Argentina,"  by  James  A.  G.  Rehn  (April  1). 
**The  earliest  Samoan  prints,"  by  William  Churchill  (April  7). 

I  Mr.  Theodore  Justice  made  a  finely  illustrated  communication 
on  the  evolution  of  the  horse. 

The  following  were  ordered  to  be  printed: 


13 
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rK&ncOLBLLi. 
BY  B.  G.  VANATTA. 

An  examination  of  the  anatomy  of  several  United   States  land 
molluskg,  which  were  supposed  to  belong  to  the  genus  Polygyra,  has 
made  it  necessary  to  transfer  them  to  the  genus  Praiicolella.     The 
species  may  be  distinguished  as  follows: 
FntiooUU*  piBMla  (Pfr.). 

Heiix  griseola  Pfr.,  Symb.  Hist.  Hel.,  1,  p.  41  (1841). 

This  is  a  white  shell  with  spiral  brown  bands,  a  thin  Up,  and 
ob.scure  microscopic  spiral  striie  upon  the  apex.     The  anatomy  is 
unknown. 
PnUaoUlU  btrUnditrUn*  (Moric.}.    He  i. 


A  species  .similar  in  color  and  sculpture  to  the  preceding,  but  with 
a  very  thick  lip.  The  genitalia  (fig.  1)  of  a  specimen  in  the  collecti<») 
of  The  Academy  of  Natural  Sciences,  No.  76,209,  from  Victoria, 
Tex.,  collected  l»v  Hon.  J.  D.  Mitchell,  has  a  very   lon«r.   hnllmr 
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FntiMltlla  paehyloaa  (Mke.).   Fig.  2. 

Helix  pachyUma  Mke.,  Zeitsch.  fQr  Mai.,  IV,  p.  32  (1847). 

This  shell  is  globose,  translucent  corneous,  with  a  white  lip  and 
very  obscure  microscopic  spiral  striae  on  the  apex.  The  genitalia 
(fig.  2)  of  a  specimen,  No.  104,754,  A.  N.  S.  Phila.,  from  Seabrook, 
Tex.,  collected  by  Mr.  H.  H.  Wenzel,  has  a  rather  short,  hollow, 
finger-shaped,  somewhat  glandular  appendix.    The  verge  is  long 


and  much  folded.  The  surface  of  the  interior  of  the  phallus  and 
the  penial  gland  is  granular  and  without  longitudinal  plications. 
The  penis  retractor  has  two  subequal  branches,  one  united  to  the 
apex  of  the  verge  and  the  other  attached  at  the  base  of  the  penial 
gland.  The  vas  deferens  is  long,  folded  and  bound  to  the  phallus 
by  the  branch  of  the  retractor  muscle  at  base  of  the  appendix.  The 
spermatheca  bulb  is  reniform. 

PratieotoUa  mobilUna  (Le«).    ri«.  3. 

Heiix  mohiliarm  Lea,  Proc.  Araer.  Phil.  Soc.,  II,  p.  82  (1811). 

It  fe  usually  smaller  and  more  depressed  than  the  preceding  species, 
and  is  translucent  brown,  with  a  deep  groove  back  of  the  broadly 
reflexed  lip  which  often  has  a 
reddish  tinge.  The  apex  has 
ver>'  obscure  micros<'opic  spiral 
8tri«.  The  genitalia  (fig.  3) 
of  a  specimen  in  the  Acad- 
emy's collwtion.  No.  106,000, 
from  near  Mobile,  Ala.,  col- 
lecte<l  by  Mr.  H.  P.  Loding, 
has  a  conical  penis  unth  a 
padlike  penial  gland  on  one 
side.  The  r(»t factor  muscle  is  attached  to  the  ajx^x  of  tlie  penis. 
The  vas  deferens  is  ratlier  short.  The  thin-walled  phallus  and  its 
appendix  are  longitudinally  corrugate<l  within;  tlu»  convex  side  of 
the  penial  gland  is  glandular  as  in  F,  pachylortui  Mke.,  but  it  is  not 
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long  and  finger-shaped.     I  propose  a  new  Bection,   Fetrroffutia,  for 

this  species. 

PriUeolalU  mobilUn>  Boriduut  n.  nr.    Fiii.  t,  s.  o. 

This  b  a  form  which  differs  from  the  typical  P.  tn^nliana  Lea  by 
having  a  peculiar  callus  on  the  lip,  as  shown  in  the  figures. 


Alt.  4.6,  dlam.  6.8,  apert.  alt,  3.1,  dlam.  3.9  nun.  Type  number 
11,445,  A.  N.  S.  Phila.,  from  Volusia  County,  Florida,  collected  by 
Mr.  G,  W.  Webster  (1892);  also  in  the  collection  from  JackaonvUle, 
Fla.,  collected  by  Morgan  Hebard  and  James  A,  G.  Rehn  (August 
25,  1911).  The  structure  of  the  genitalia  is  unknown. 
?raUBolelU  bakeri  n.  sp.    Figi.  7. 8,  9. 

Shell  globose,  translucent,  corneous,  rather  grayish '  above  the 
periphery;  spire  moderately  elevated;  whorls  5;  suture  impressed' 
surface  rather  dull,  with  irregular  growth  striae,  mdistinct  spiral  lines 
and  peculiar  oblique  microscopic  lines;    apex  obtuse,  with  obscure 
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differs  from  P.  pcichyloma  Mke.  by  the  sculpture  of  the  apex  and 
the  shallower  groove  back  of  the  peristome.  Unfortunately,  the 
animal  was  lost,  but  from  notes  made  at  the  time  of  cleaning  the 
shell,  the  genitalia  were  similar  to  those  of  P.  jejuna  Say,  but  with 
a  very  short  finger-shaped  penial  gland. 

PratiooltUa  laws  (Lewb).    Fig.  lo. 

Helix  (Mesodon)  lateii  Lewis,  Proc.  Acad.  Nat.  Sci.  Phila.,  1874,  p.  118. 

This  species  has  a  pustulate  apex  and  a  parietal  tooth.  The 
genitalia  (fig.  10)  of  a  specimen  in  the 
collection  of  the  Academy,  No.  90,722,  (^^^  ^^^ 
from  Calera,  Ala.,  collected  by  Mr. 
H.  H.  Smith  and  presented  by  Mr. 
G.  H.  Clapp,  has  a  hollow  penial 
gland.  The  verge  is  rather  short  and 
abruptly  folded  at  the  insertion  of  the 
appendix  and  half  way  between  this 
point  and  the  attachment  of  the  long 

retractor  muscle  at  the  apex.  The  vas  deferens  is  rather  short.  The 
interior  of  the  verge  and  the  hollow  penial  gland  is  longitudinally 
corrugated,  while  the  convex  side  of  the  appendix  is  thick,  and 
granular  on  the  inner  surface.     The  spermatheca  bulb  is  oval. 

Pratieol«lla  laws  taUulalMiijif  (Pils). 

Polygyra  lawa  laUiUahensiit  Pilrt.,  XautUus,  XII,  p.  22  (1898). 

This  shell  has  a  pustulate  apex,  the  peristome  is  much  like  P, 
mobiliana  Lea.     The  anatomy  is  not  known. 

FratiooUlla  jejuna  (Say). 

Helix  jejuna  Say,  Jour.  Acad.  Nat.  Sci.  Phila.,  11?  p.  158  (1821). 

This  is  a  smaller  shell  than  P.  bakeri,  having  d  diameter  of  5-6  mm., 
with  10  or  12  spaced  spirals  on  the  apex;  the  lip  is  white  and  not 
reflexed.  The  genitalia  have  \yeen  figured  in  the  XautiluSy  XX,  p.  33 
(1906).  The  penis  retractor  has  one  attachment  at  the  a|)ex  of  the 
phallus,  and  the  penial  gland  is  very  long  and  finger-shaped. 

Pratieolella  jejuna  elavii  n.  var. 

This  shell  differs  from  P.  jejuna  by  being  larger,  white  and  has 
5  whorls. 

Alt.  5.5,  diam.  8  mm. 

Typ<^  No.  100,126,  A.  X.  S.  Phila.,  collected  by  Dr.  H.  A.  Pilsbrj- 
on  Xo  Xame  Key,  Florida,  in  1907. 

All  these  shells  have  a  peculiar  oblique  microscopic  striation  on 
the  surface  of  the  newer  whorls. 
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THB  XABLIS8T  BAMOAIT  PEnTTS. 
BY  WILLDUif  CHURCHILL. 

The  ethnica  of  the  Wilkes  Exploring  Expedition  (1837-1841) 
underwent  a  series  of  disasters  of  such  gravity  that  it  is  sur- 
prising that  anything  was  preserved.  The  official  collections, 
known  to  have  been  of  great  magnitude  and  unrivalled  importance, 
were  lost  in  the  wreck  of  one  of  the  vessels  of  the  squadron  on  the 
Columbia  bar  in  Oregon.  A  surrogate  collection  was  hastily 
assembled  by  Wilkes  by  annexing  the  specimens  which  had  come 
into  the  possession  of  officers  and  men.  This  second  and  inferior 
collection  reached  Washington  in  1842,  vanished  from  sight  for 
fifty  years  and  was  not  discovered  until  1892,*  when  I  had  the  melan- 
choly pleasure  of  installing  in  the  National  Museum  all  that  had 
8ur\ived  the  decay  of  half  a  century.  All  the  perishable  materials 
had  by  that  time  gone  into  the  end-products  of  decomposition. 

When  the  squadron  put  into  Botany  Bay,  after  completing  the 
survey  of  the  islands  from  Tahiti  to  Fiji,  the  members  of  the  civilian 
scientific  staff  were  landed  as  a  matter  of  convenience,  while  the 
naval  officers  went  upon  their  dash  toward  the  South  Pole  and  the 
discover}'  of  Antarctica,  only  recently  confirmed.  In  the  civil 
staflF  was  Titian  R.  Peale,  a  young  member  of  an  old  and  respectable 
family  of  Philadelphia.  It  is  through  him  that  The  Academy  of 
Natural  Sciences  of  Philadelphia  is  in  possession  of  one  of  the  best 
collections  of  Polynesian  ethnica  anj'where  in  the  world.  Others 
are  larger,  but  none  is  so  seriously  representative  of  the  period  before 
for(»ign  contamination  had  been  introduced.  The  records  show 
little  of  the  manner  in  which  Peale*s  collection  escaped  the  com- 
mandeiTing  by  Wilk(»s  aft<»r  the  disaster  at  the  Columbia;  but 
it  is  evident  that  Peale  lancUnl  his  treasures  when  he  went  ashore 
at  Botany  Bay  and  that  thence  he  secured  transport  by  way  of 
London  to  the  I'nited  States.  In  due  course  of  time  he  deposited 
these  important  obj(»cts  ^-ith  The  Academy  of  Natural  Sciences  of 
Philadelphia,  in  his  home  town,  where  now  they  are  displayed  in  a 
satisfactory'  manner  and  are  available  through  the  courtesy  of  the 
Academy  for  purposes  of  study. 

'  It  had  \HH'n  placed  in  the  collar  of  the  Smith^^onian  Institution  and  buried 
under  nianv  toas  of  incombustible  coal. 
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Specimen  No.  10,615  in  the  Peale  Collection  is  a  pile  of  small 
basketry  from  Samoa,  half  a  dozen  pieces  of  the  common  envelope 
type  still  in  Samoan  use.  It  is  labelled  "School  Satchel,"  In 
connection  with  the  date,  1839,  this  label  led  me  to  comment  that 
at  that  time  it  would  be  somewhat  proleptic  to  use  the  designation 
School  Satchels,  in  view  of  the  fact  that  the  mission  bad  then  scarcely 
secured  a  footKoId  in  Samoa.  In  continuation  I  informed  the  Curator 
that  basketry  of  that  size  and  form  was  intended  to  hold  leaf  tobacco 
and  dry  banana  leaves  for  cigarettes,  for  I  have  been  assured  by  James 
Dn'ight  Dana  that  tobacco  was  found  indigenous  in  the  South  Sea. 
Handling  the  i^atchcl  which  lay  on  top  of  the  heap,  I  noticed  that  it 
weighed  more  than  I  should  expect,  and  that  led  to  my  discovery  of 
printed  matter  contained  therein. 

So  far  as  my  information  cxt-ends,  these  pieces  of  printed  matter 
are  absolutely  unique.  I  have  assured  myself  that  they  do  not 
exist  in  mission  collections  in  Samoa,  nor  yet  at  the  home  of  the 
London  Missionary'  Society;  they  are  not  in  the  British  Museum, 
nor  can  I  find  thcin  of  record  in  any  library  custody.  It  is  an  Infers 
ence,  but  there  is  much  to  commend  it,  that  tbese  pieces  consUtute 
a  complete  collention  of  Samoan  prints  up  to  the  tune  of  the  vi^t  of 
the  Wilkes  expedition  in  1839.  It  would  appear  that  Peale  displayed 
an  interest  in  the  work  of  the  mission,  and  a  natural  response  on  the 
part  of  those  who  were  laboring  in  that  field  would  be  to  supply  as 
complete  a  collection  as  possiiile  to  show  what  they  had  already 
accomplished. 

The  following  memoranda  will  servo  to  identify  the  several  pieces 
in  necessary  bibliographic  detail: 

(1)  E  \iou  I  Imenc  ;  o  lea  foi  le  [  Talafaalclei  |  i  le  |  ATUA  I  ua 
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Four  signatures  of  12  pages^  one  signature  of  8  pages,  112  x  184  mm. 

(4)  0  I  le  Upu  I  ia  |  losefa  |  na  faamatalaina  |  o  le  upu  Samoa.  | 
Faapefea  le  taulealea  i  le  faamama  i  lona  savaliga?  ia  |  toaga  lelei  iai, 
ia  tatau  i  lau  lipu.  Davida.  |  Rarotoga  |  Printed  at  the  Mission  Press 
1837. 

This  is  unbound  and  consists  of  two  signatures  of  12  pages  each 
and  one  of  8  pages.     It  measures  117  x  190  mm. 

(5)  O  lesu  Mesia  Anina  Moni. 

Leaflet  of  four  pages,  110 x  171  mm.;  footline  on  page  4:  Raro- 
toga.    Printed  at  the  Mission  Press.     October,  1837. 

(6)  Isi  Nei  |  SALAMO  |  a  Tavita  |  (on  footline)  Upolu:— Printed 
at  the  London  Missionary  Society's  Press  M.DCCC.XXXIX. 

A  single  sheet  broadside,  278x437  mm.,  containing  Psalms  117, 
122,  128,  130,  121,  131,  133,  in  two  columns. 

(7)  O  !  le  Uluai  Tusi  |  ma  |  Tama  iti  |  (ornament  of  children  sup- 
porting X  Commandments)  **  Ina  aoao  ia  i  a  outou  fanau. "   0  Mose. 
Upolu: —   I   Printed  at  the  London  Missionary  Society's  Press. 
M.DCCC.XXXIX. 

Pamphlet  of  16  pages,  118  x  171  mm.,  bound  in  paper  cover. 

(8)  O  le  Tala  |  i  \  Lotu  ese  ese  ]  (ornament  of  X  Commandments) 
"E  tasi  lava  le  Alii,  e  tasi  le  faalogo,  e  tasi  |  le  papataizoga.''  O 
Paulo  i  Efesia.  |  Upolu: —  |  Printed  at  the  London  Missionary 
Society's  Press.  |  1839. 

Stitched,  12  pages,  105  x  178  mm. 

(9)  A  I  Matua  Vosa  |  Vakaviji. 

Four  pages  of  alphabet,  numerals,  and  spelling  exercises. 

And 

A  I  Kasipeli  |  i  !  Maciu 

This  is  a  mutilated  copy:  signature  1  has  lost  pages  5-8,  leaving 
torn  edges.  The  signature  was  made  up  in  duodecimo  and  on  page 
12  is  the  footline,  Printed  at  the  Wesleyan  Mission  Press,  Vavau, 
Feb.  18i^8  (\V.  A.  I  Brooks.  The  second  signature  continues  Chapter 
VII  of  Saint  Matthew's  Ciosp«»l  at  verse  7  and  runs  through  pages 
indept»nclently  numbered  1-0,  the  remainder  torn  out. 

Botli  th(»  fon»g()ing  titles  an?  l)ound  in  a  stiff  paper  cover,  blue 
on  pag<»s  1  and  4,  the  white  inner  pages  2  and  3  show  part^  of  a 
catechism  or  l)ook  of  Bible  questions  in  Fijian  containing  pageA 

10,  15  and  18  complete,  together  with  the  upp<*r  six  lin€»s  of  pages 

11,  14  and  19. 

These  prints  are  interesting  as  shoeing  the  movement  of  the 
press  in  the  South  Seas.     We  note  the  items. 
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Httahine  imprint.  The  first  press  in  the  South  Seas  was  brought 
to  Tahiti  by  the  London  Missionary  Society  about  1818  on  the 
restoration  of  their  work  following  the  failure  of  the  first  settlement 
of  the  party  whicli  was  sont  out  to  Tahiti,  Tonga  and  the  JMarquosas 
on  the  Duff  in  1799.  The  first  three  items  in  this  list  do  not,  there- 
fore, represent  the  first  product  of  the  press  in  Tahiti,  for  a  con- 
sideratile  mass  of  literature  had  bj'  1837  been  accumulated  in  Tahitiaa. 
But  they  <io  !<how  that  when  the  need  first  arose  for  relifpous  prints 
in  the  evangelization  of  Samoa,  it  was  necessary  to  employ  the 
Tahiti  presH  at  Huahine  as  Ix-inK  the  only  one  accessible.  John 
Williams  )>egan  his  mission  in  Samoa  in  1835  by  a  brief  visit  and 
returncti  in  1837 ;  it  is  clear  that  the  first  three  items  were  the  product 
uf  his  learning  somewhat  of  the  Samoan  language  in  his  first  visit 
and  that  on  his  return  to  Tahiti  he  made  this  provbion  for  his  perma- 
nent settlement. 

Rarotoga  imprint.  A  second  and  better  press  was  received  in 
Tahiti  in  18^}?  and  the  old  machine  then  became  available  for  the 
new  mission  in  Uarotonga  which  had  l>pen  established  by  John 
Williams  on  his  way  to  Samoa  in  1835.    To  this  we  owe  items  4  and  5, 
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irOTBS  OK  VEMATOOITATHOUB  FISHES. 
BY   HENRY   W.    FOWLER. 

The  present  account  comprises  an  annotated  list,  with  descrip- 
tions of  several  new  species,  belonging  to  the  Ostariophysian  order 
Nematognathi,  contained  in  the  collection  of  the  Academy. 

SILnRIDiB. 
TACHYSURIN.*:. 
Feliohthyi  pinaimaenUtiis  (Steindmchner). 
One  from  Panama. 

Feliehthyi  mariniia  (Mitchill). 

Harvey  Cedars,  Great  Egg  Harbor,  Corson's  Inlet,  Sea  Isle  City, 
New  Jerst^y;  Wounta  Haulover,  Nicaragua. 

Oaleiehthyi  f«Us  (UnniBUB). 

Bayport  and  Big  Pine  Key,  Florida. 
SeltBAipU  hertbergii  (Bioch). 

One  example  137  mm.  long  from  Dutch  Guiana  (Dr.  C.  Hering) . 
This  closely  resembles  Hexanematichthys  hymenorrhinus  Bleeker^ 
from  '*Guatimala,"  a  species  not  included  in  Regan's  work  on 
Central  American  fishes,  and  usually  merged  with  the  present  as  a 
synonym.  My  .specimen  agrees  largely  with  Bleeker's  figure  of 
H,  hymenorrhinus,  though  he  does  not  show  the  lateral  line  with 
sub(»<iual,  short,  backwardly  directed  branches  along  its  lower  edge. 
The  tcH»th  are  shown  diflferently  on  the  palatines,  as  in  my  si)ecimen 
they  are  in  enlarged  and  more  approximate  areas.  My  example 
.*<hows  the  internasal  cutaneous  ridge  incomplete  or  only  developed 
at  the  sides,  and  the  gill-rakers  8+15,  while  Eigenmann  and  Eigen- 
mann  give  hut  6+10  for  *S.  herzhergii. 

Another  example,  young,  from  Paramaribo,  Dutch  Guiana  (Dr. 
C.  Hering j.  representing  Xetuma  dubia  Bleeker.  It  has  a  distinct 
cutan(H)us  ridge  uniting  the  hind  nostrils,  a  character  not  shown  in 
Bleeker's  figure.-  The  maxillary  barlx?ls  are  also  shorter,  and  do 
not  (|uite  reach  to  the  ventrals. 


>  Mt'»m.  .So<*.  Holl.  Sd.  Harlem,  18(W,  p.  57,  PI.  11.  fig.  2,  PI.  13,  fig.  4. 
2  L.c,  p.  03,  PI.  13,  fig.  5,  PI.  15,  fig.  2. 
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Nctnmft  tbsIaiiliM  (itapiwiii. 

Two  fnjin  Pailung,  Sumatra. 
H«tain4  ■olonftopDii  up.  nnv.    na-  1- 

llml  :J1;  <l.'ptli  SI;  D.  I,  7;  A.  vi,  13;  P.  I,  10;  V.  i,  6;  head 
width  1}  iu  its  It-iiKtli;  head  depth  at  occiput  i|;  snout  3i;  eye  3; 
iniixillary  -ii;  mouth  nidth  2J;  interorbital  3;  antero-intemasal 
■I;  dorsal  spine  IJ;  fir»t  hrancheil  anal  ray  1};  least  depth  of  caudal 
)M-duiu-le  3i;   iHftoral  spine  1§;   ventral  fin  2i. 

HchIv  couipreised  ratlu-r  slender,  <leepe^  at  dorsal  origin,  and 
n\fH-<  1)11  (imM\  C  iiidal  peduncle  well  compressed,  least  depth 
ahuut  half  it«  Un|i:tb 
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Interorbital  broad,  depressed.  Fontanel  well  developed,  broad  in 
front  where  it  begins  opposite  hind  nostrils  and  continues  to  occipital 
plate,  or  about  half  space  between  snout  tip  and  dorsal  origin. 
Occipital,  parietal  and  predorsal  plat«  more  or  less  rugose.  Humeral 
process  extends  not  quite  to  middle  of  pectoral  spine,  smooth  and 
mostly  swollen  in  front.    Opercle  broadly  triangular,  smooth. 

Gill-opening  extends  forward  nearly  opposite  hind  pupil  edge. 
Rakers  4+13,  firm,  lanceolate,  simple,  about  |  of  filaments,  and 
latter  §  of  eye.     No  pseudobranchi®.    Branchiostegals  6,  slender. 

Body  covered  with  smooth  skin.  Head  rugose,  as  previously 
described.  Spines  mostly  with  fine  length\iise  keels  or  strise.  L.  1. 
slopes  douTi  from  shoulder  till  midway  along  side,  mostly  simple 
or  with  many  pores  all  along  its  lower  extent.  Back  and  sides  also 
with  vertical  series  of  pores.     Axillary  pore  of  pectoral  distinct. 

Dorsal  origin  at  first  third  in  combined  head  and  trunk  length, 
spine  serrate  along  l)oth  edges  and  nearly  straight,  and  first  branched 
ray  longest.  Adipase  fin  inserted  little  nearer  caudal  base  than 
origin  of  dorsal,  large.  Anal  inserted  little  l^efore  dorsal,  or  at 
first  third  between  ventral  origin  and  caudal  base,,  first  branched 
ray  longest.  Caudal  well  forked,  slender  lobes  pointed,  equal  head. 
Pectoral  rc»aches  }  to  ventral,  spine  nearly  straight  and  l>oth  edges 
serrated.  Ventral  inserted  slightly  nearer  caudal  base  than  snout 
tip,  and  fin  extends  }  to  anal.  Vent  slightly  closer  to  anal  than 
ventral  origias. 

Color  in  alcohol  light  brownish  generally,  slightly  paler  l>elow, 
and  most  of  Ixxiy  with  more  or  less  silver>'  tinge.  Fins  mostly  pale 
brownish,  and  edges  of  ventraLs  and  anal  somewhat  whitish.  Iris 
silver}'.     Maxillarj-  barbels  pale  broun,  others  whitish. 

length  87  mm. 

Typts  No.  8.372,  A.  N.  S.  P.  Dutch  Guiana.  Dr.  Constantine 
Hering. 

Nos.  8.373  to  8,375,  A.  N.  S.  P.,  parat>T)es,  .same  data.  They 
show:  Head  3|  to  3$;  depth  5|  to  61;  A.  vi,  11  to  vi,  14;  snout 
2f  to  3;  length  82  to  84  mm. 

This  sp<»<'ies  is  related  to  Xetuma  upsulonophorus  (Eigenmann  and 
Eigenmann)  from  Rio  Grande  do  Sul,  in  having  the  vomerine  patches 
of  te<»th  unit<Ml,  though  the  palatine  patches  are  of  greatly  different 
design.  The  Brazilian  species  also  differs  in  having  the  front  edge 
of  the  dorsal  spine  with  granules. 

(A'jAu<i\  groove;  /isrutzu^^  forehead;  \inth  reference  to  the  occipital 
fontanel.) 
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Hetuna  buboi  (Lartpidf). 
Two  from  Rio  Janeiro,  Brazil. 

CALLOPHYSIN.E. 

Callophjini  tuoroptorn*  (LicbteosUiD), 

Two  from  Peru,  one  having  been  secured  between  the  mouth  of 
the  Rio  Negro  and  Peru, 

ICTALURIX.E. 

lotklnm*  fnlOatlLI  (Le  Sueur). 

PimeUidiie  affinis  Dairtl  anil  Girard,  Proc.  .\cad.  Nat.  8ci.  Phila.,  1S54,  p.  26. 
Rio  Grande. 

No.  8,460,  A.  N.  S.  P.,  cotj-pe  of  P.  affinia  Baird  and  Girard. 
Brownsville,   Texas.     J.   H,   Clark.     Smithsonian    Institution    (No. 

838). 

loUlomi  pnntMtiil  (KaBnesque). 

Pimelodus  nolalus  Abbott,  Proc.  Acad.  Nat.  Sci.  Phila.,  I860,  p,  509.     Fort 

Riley,  Knnsa.s. 
PimtMua  hammundi  Abbott,  l.c     Fort  Riley. 

No.  8,449,  A.  N.  S.  P.,  type  of  P.  nolatua  Abbott.     Fort  Rilej-, 
Kansas.    Dr.  W.  A.  Hammond. 
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quehanna  River),  Delaware  (Wilmington,  Mispillion  Creek,  Laurel), 
Mar>'land  (Elk  Neck,  Chestertown),  District  of  Columbia  (Potomac 
River,  Washington),  Virginia  (lower  James  River),  North  Carolina, 
Florida  (Bayport),  Texas  (Helotis). 

Amtiiinit  eatui  oluMhobMntii  (Heilprin). 

Idalurus  okeechobe^nsU  Heilprin,  TranB.  Wagner  Inst.  Sci.,  I,  1887,  p.  18. 
KiHHimee  River,  Lake  Okeechobee,  Florida. 

Nos.  8,442  and  43,  A.  N.  S.  P.,  cotypes  of  /.  okeechobeensis  Heilprin. 
Kissimee  River,  Lake  Okeechobee,  Florida.  1886.  Prof.  Angelo 
Heilprin. 

ABtiumt  dn^ti  (T.  H.  Bean). 

Guadalajara  market  and  river  outlet  of  Lake  Chapala,  Mexico. 

Amtinms  natalit  (I^  Sueur). 

Amiurutt  boUi  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  20,  1880,  p.  35.     Little 

Wichita  River,  Texas. 
Amiunm  prosthi^stius  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.,  1883,  p.  132.     Batsto 

River,  New  Jersey. 

Nos.  20.512  and  13,  A.  N.  S.  P.,  cotjpes  of  A,  bolli  Cope.  Little 
Wichita  River,  Texas.     E.  D.  Cope. 

Nos.  20,546  to  49,  A.  N.  S.  P.,  cot>T)es  of  A,  prosthistius  Cope. 
Batsto  River,  New  Jersey.     E.  D.  Cope. 

Also  a  large  series  from  New  York  (Westport),  Pennsylvania 
(Erie),  New  Jersey  (Pool  Tolsoms,  Newton's  Bridge,  Tuckahoe 
River),  Delaware  (Millslwro),  South  Carolina  (Manning),  Michigan 
(Oakland),  Kansas  (I^eavenworth),  Iowa  (Brook  River),  Missouri 
(Marshfield). 

AnMinrut  viilgarit  (Tbompnon). 
Lake  (Jeorge,  New  York. 

Ameinms  nebnlotnt  (Le  Sueur). 

Amiurua  tniApillicrtxU  Cope,  Proo.  Amer.  Philos.  Soc.  Phila.,  XI,  1870,  p.  486. 
Mi-spillion  CrcM'k,  Delaware. 

No.  8.53().  A.  N.  S.  P..  type  of  .4.  mispilliensis  Cope.  Mi.spillion 
Crw'k,  Delaware.     E.  D.  Cop<». 

I^arge  series  from  Maine  (Mt.  Dc*sert).  New  York  (Lakes  George 
an<l  Chainplain,  Poughkeepsie),  New  Jer.-^ey  (Passaic,  Lake  Hopat- 
eong.  Bass  RivcT,  May*s  Landing,  Petersburg  Bridge,  Sumner, 
TurnersvilU*,  Repau|xj,  Camden,  Pensauken,  Merchant ville,  Duck 
Lsland.  Trenton),  Pennsvlvania  (manv  localities  alreadv  noted 
els(»wh(Te).  D<»laware  (Rehol)oth),  Mar>'lan<l  (Willards.  Chi^stertown), 
District  of  Columbia  (Wa.»<hington  and  Potomac  River),  Virginia 
(lower  James  River),  North  Carolina  (Catawba  River),  Ohio  (Hick.s- 
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New  Jersey  (Assanpink  Creek,  Trenton),  Pennsylvania  (Millan- 
ville,  Dingman's  Ferry,  Delaware  Water  Gap,  Schuylkill  River, 
Holmesburg,  Susquehanna  River,  Conestoga  Creek,  Lopez,  Paradise, 
Altoona),  Maryland  (Conowingo,  Gynn  Oak),  Virginia  (Sinking 
Creek),  North  Carolina  (Yadkin  and  Catawba  Rivers),  Missouri 
(Carthage). 

tehUbMdM  oxiUt  (E.  W.  Nebon). 

Brook  River,  Iowa. 

PIMELODINiE. 
Zuif  aro  ningaro  (Humboldt). 

Peruvian  Amazon. 

Ebawdia  ttbs  (Valencieonn). 

Surinam  and  Peruvian  Amazon. 

BhamdU  TilMiii  (GUI). 

Trinidad,  British  West  Indies. 

Bhamdia  rioj0  tp.  nov.    Fic.  2. 

Fimelodus  humilis  (non  GOnther)  Cope,  Proc.  Amer.  Philos.  Soc.  Phila., 
XVII,  1878,  p.  674.     Rioja,  near  Moyabamba. 

Head  4i;  depth  5J;  D.  I,  6;  A.  v,  7;  P.  I,  8;  V.  i,  5;  head  width 
1}  in  its  length;  head  depth  at  occiput  1};  snout  3;  eye  7;  maxillary 
3};  mouth  width  22 ;  interorbital  2} ;  dorsal  spine  2;  first  branched 
anal  ray  2^;  least  depth  of  caudal  peduncle  2^ ;  pectoral  1};  ventral 

Body  compressed,  elongate,  rather  slender,  deepest  at  dorsal 
origin,  and  edges  all  convex.  Caudal  peduncle  well  compressed, 
least  depth  equals  its  length. 

Head  depressed,  broadly  convex  above,  more  or  less  flattened 

below,  profiles  mostly  similar.    Snout  wide,  broadly  convex  over 

surface,  length  |  its  greatest  width.     Eye  ellipsoid,  close  to  upper 

profile  and  its  hind  edge  little  anterior  in  head  length.     Eyelids 

free,  not  adipose-like.     Mouth   broad,  transverse,  and  upper  jaw 

slightly  protruded.     Teeth  in  \'illiform  bands  in  jaws,  simple,  sharply 

pointed,    and   bands   continuous   me<iianly.    No   vomerine   teeth, 

though  all  vomerine  and  palatine  regions  vnih  wide-spaced  minute 

papillse.     Tongue  wide,  thick,  fleshy,  depressed,  not  free.     Maxillary 

barbel  extends  to  ventral  origin.     Outer  mental  barbel  reaches  tip 

of  depressed  pectoral  spine,  and  inner  extends  |  to  pectoral  origin. 

Posterior    intemasal    area    slightly    less    than    anterior.    Anterior 

nostrils  near  snout  edge,  in  short  tulx^s.     Posterior  nostril  about 

first   2   in  snout   length,   with  low  cutaneous  edge.     Interorbital 
14 
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broadly  depressed.  Fontanel  moderate,  not  extending  back  beyond 
hind  eye  edges.  Occipit&l  process  extends  only  for  first  fourth  in 
.space  to  dorsal  origin.  Humeral  process  smooth,  extends  }  length 
of  pectoral  spine.  Opcrcle  broadly  triangular,  with  a  few  slight 
radiating  stris. 

Gill-opening  extends  fonvard  about  first  third  in  head.  Raken 
3+8,  firm,  lanceolate,  simple,  about  ^of  filaments,  and  latter  equid 
eye.     No  pseudobranchiie.     Branchiostegals  6,  slender. 

Body  covered  with  smooth  skin.  Head  smooth.  Spines  smooth. 
L.  1.  slopes  down  from  shoulder  till  midway  along  side.  Axillary 
pore  moderate. 

Dori^l  origin  slightly  nearer  anal  origin  than  snout  tip,  spine  short, 
slightly  curved,  smooth  and  pungent,  and  first  three  rays  subequaUy 
longest.    Anal  inserted  nearly  midway  between  depressed  pectoral 
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Puerto,  on  or  near  the  lower  course  of  the  Huallagua  River,  Peru. 
1873.    James  Orton.    Presented  by  E.  D.  Cope. 

This  species  seems  representative  of  Rhamdia  queUn  (Quoy  anil 
Gaimard)  from  eastern  Brazil  and  the  La  Plata,  and  agrees  largely 
in  its  long  adipose  fin.  From  R,  humilis  (Giinther)  from  Venezuela, 
with  which  it  was  formerly  identified,  it  differs  in  the  longer  adipose 
fin.  It  also  differs  from  R.  cinerascens  (Giinther)  from  western 
Ecuador  and  R.  pentlandi  (Valenciennes)  from  the  Peruvian  Andes 
in  similar  fashion. 

Rhamdia  mounseyi  Regan,'  from  the  Ucayali  River,  has  the  occipital 
process  extending  f  to  the  dorsal  origin,  the  gill-rakers  2  or  3+5 
on  lower  part  of  arch,  and  the  maxillary  barl>els  extending  beyond 
the  anal  fin. 

(Named  for  Rioja,  the  t}TX?  locality.) 

BhamdU  ortoni  sp.  nov.    Fig.  3. 

Head  3J;  depth  6i;  D.  I,  6;  A.  iv,  8;  P.  I,  8?;  V.  i,  6;  head 
width  IJ  in  its  length;  head  depth  at  occiput  2;  snout  2};  eye  SJ; 
maxillar>'  4J;  interorbital  2J;  dorsal  spine  2\\  third  dorsal  ray 
If;  least  depth  of  caudal  peduncle  2§;  ventral  1^. 

Body  compressed,  elongate,  slender,  deepest  at  dorsal  origin, 
and  edges  all  convex.  Caudal  peiluncle  well  compressed,  least 
depth  alx)ut  f  its  length. 

Head  depressed,  moderately  broad,  convex  above  and  below, 
profiles  similar.  Snout  wide,  broadly  convex  over  surface,  length 
f  its  greatest  width.  Eye  ellipsoid,  close  to  upper  profile  and 
hind  edge  near  middle  in  length  of  head.  Eyelids  free,  not 
adiposc*-lik(».  Mouth  broad,  transverse,  and  lower  jaw  ver>'  slightly 
protrudes.  Teeth  fine,  villiform,  in  rather  narrow  bands  in  jaws, 
which  contiguous.  No  vomerine  or  palatine  teeth.  Tongue  \iide, 
thick,  fleshy,  depresse<l,  not  free.  Maxillar>'  barbel  extends  to 
ventral  origin.  Outer  mental  l>arl)el  extends  nearly  far  back  as 
tip  of  depresscnl  pt»ctoral,  inner  mental  l)arl^>el  to  pectoral  origin. 
Posterior  intema^^al  area  slightly  greater  than  anterior,  and  all 
nostrils  simple  pores.  Interorbital  broadly  convex.  Fontanel  large, 
extends  back  opposite  hind  pupil  edg(*s.  Occipital  process  extends 
\  to  dorsal  origin.  Humeral  process  rather  short.  Opercle  broadly 
triangular,  ^nth  numerous  radiating  strise. 

Gill-opening  extends  for^'ard  alx)ut  first  fourth  in  head.  Rakers 
2+7,  firm,  lanc(*olate,  several  of  larger  with  several  denticles,  about 


<  Ann.  Mag.  Nat.  Hist.,  London,  (S),  XIII,  1913,  p.  281. 
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3  of  filaments  aad  latter  1}  in  eye.  No  pseudobranchue.  Branchios- 
tegals  5,  slender. 

Body  covered  with  smooth  skin.  Head  smooth,  and  small  rounded 
fontanel  close  before  base  of  occipital  process.  Spines  smooth. 
L.  1.  slopes  down  from  shoulder  till  midway  along  side.  Axillary 
pore  moderate. 

Dorsal  origin  slightly  nearer  anal  ori^n  than  snout  tip,  spine 
slender,  but  slightly  pungent,  shorter  than  median  raj^  and  fia 
rounded.  Anal  in.scrted  about  last  third  in  space  between  front 
eye  edge  and  caudal  base,  fin  small,  and  median  rays  longest.  Adi- 
pose fin  moderate,  2^  in  combined  head  and  trunk  length.  Caudal 
damaged,  though  evidently  forked.  Pectoral  damaged,  spine  with 
lengthwise  striar  and  not  serrated.    \'cntral  inserted  about  midwi^ 
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does  not  seem  likely  to  be  the  young  of  that  species.  From  R.  riojcB 
it  differs  principally  in  the  slightly  protruding  mandible,  reversed 
width  of  the  intemasal  areas,  the  slightly  longer  adipose  fin,  and 
the  coloration. 

(Named  for  Prof.  James  Orton,  who  made  collections  in  Peru 
many  years  ago.) 

Ehwdia  tapo  (Valencienne*). 

Rio  Jacuhy  and  Sao  Joao  to  Rio  Negro  and  Chapada,  Brazil. 

Bhmmdia  bimohypUra  (Cope). 

Pimelodus  (Rhamdia)  brachypterus  Cope,  Trans.  Amer.   Philos.  Soc.,   (3) 
XIII,  1866,  p.  404.     Orizaba,  Mexico. 

No.  16,471,  A.  N.  S.  P.,  tj-pe  of  P,  (ft.)  brachypterus  Cope.  F. 
Sumichrast.  Orizaba,  Mexico.  Regan  says,*  "the  original  descrip- 
tion of  P.  brachypterus  Cope,  from  Orizaba,  is  iasufBcient,  but  Fowler's 
redescription  of  the  type  shows  that  this  species  is  probably  not 
distinct  from  P,  guatemalensis.**  However,  according  to  Regan's 
key,  it  cannot  fall  with  any  of  the  species  he  includes  under  his  first 
division  with  R.  guatemalensis.  It  is  likely  somewhat  near  R. 
managuensiSy  though  the  occipital  process  extends  only  one-fourth 
the  space  from  its  base  to  the  dorsal  origin,  and  the  interorbital 
width  is  2\  in  the  head. 

SliaBidtlla  bathjmnif  (Cope). 

Pimelodus  bcUhyurus  Cope,  Proc.  Amer.  Philos.  Soc.,  XVII,  1878,  p.  674.     Peru- 
vian Amazon. 

Nos.  21,437  and  38,  A.  N.  S.  P.,  cotypes  of  P.  baihyurus  Cope. 
Peruvian  Amazon.  J.  Orton.  Presented  by  E.  D.  Cope.  This 
species  differs  from  Rhamdella  parryi  and  /?.  minuta  in  coloration. 

BhamdalU  aiearaguensit  (Gontber). 

One  from  Nicaragua  (J.  F.  Braasford).  Regan  figures  this  species,* 
but  the  barbels  are  shown  as  not  quite  reaching  opposite  dorsal  origin. 
He  says  they  extend  to  the  origin  of  the  adipose  fin,  according  to 
GCinther,  and  that  **l)oth  barbels  are  now  broken  off  in  the  type,  the 
longest  reaching  the  middle  of  the  dorsal."  My  example  shows  the 
maxillar\'  barbels  reaching  a  little  Iwyond  ends  of  depressed  ventrals, 

Bhamdalla  ttramiiMa  Cope. 

Rhamdella  straminea  Cope,  Proc.  Amer.  Philos.  Soc.,  XXXIII,  1894,  p.  93, 
PI.  8,  fiR.  10.     Rio  Jacuhy,  Braiil. 

Nos.  21,581  to  W,  and  21,604,  A.  N.  S.  P.,  cotypes.  Rio  Jacuhy, 
Brazil.  H.  H.  Smith.  Presented  by  E.  D.  Cope.  No.  23,216, 
without  data,  is  also  identical  (likely  ^ith  the  same  data?). 

« Biol.  Cent.  Am.  Piijc.,  1906-8,  p.  128. 
»  L,c.,  p.  131,  PI.  20,  fig.  2. 
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?lm«lodiu  ■unUtni  Lic«pMa. 

I'tfulorhiimilin  jiistatrix  Cope,  Proc.  Amcr.  Philcw.  Soc,,  XI,  1S70,  p.  569. 
Pcbas,  Et'uaaor. 

\o.  8,387,  A.  X.  a.  P.,  tj-pe  of  /*.  piscatrix  Cope.     Pebas,  Ecuador. 
J.  HauxwcU. 

Also  examples  from  Demarara,  Surinam,  Ambyiacu   River,  and 
1)etwoen  the  mouth  of  the  Rio  Negro  and  the  Pem^'ian  AmazoD. 
f  imalodni  TalaneitiiBi*  I.Qii^en. 

Hio  Jaeuhy,  Hrazil. 
Finwlodalla  orliUla  (Malkt  and  Tt»clic]). 


No.  21,102,  A.  N.  S.  P.,  ootypos  of  P.  ophthalmicus  Cope.     Peru- 
vian Amazon.    J.  Orton.     1873.     Pre.sented  by  E.  D.  Cope. 
Fimelodellft  p«ni«nie  ip.  »ov.    Fir.  i. 

Hea<l  4i;  depth  45;  D.  1.  G;  A.  v,  9;  P.  I,  11;  V.  i,  6;  head 
width  U  in  its  IfngtU;  hoa<l  depth  at  occiput  U;  snout  3;  eye  3J; 
maxillarj' alnrnt  4;  interorbital  3i[:  <h)rsal  spine  2;  second  branched 
di)r:<al  ray  IJ;  least  dejrth  of  caudal  jx-duncle  21;  pectoral  fin  IJ; 
ventral  IJ. 
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and  latter  nearly  J  of  eye.  No  pseudobranchis.  Branchiostegals 
5,  slender. 

Body  covered  with  smooth  skin.  Head  smooth.  Spines  all  more 
or  lesa  smooth.  L.  1.  slopes  down  from  shoulder,  till  midway  along 
side,  simple.    Axillary  pore  moderate. 

Dorsal  origin  about  midway  between  front  eye  edge  and  anal 
origin,  spine  slender,  nearly  straight,  edges  apparently  entire. 
Anal  inserted  slightly  nearer  caudal  ba.se  than  pectoral  origin,  first 
branched  ray  (damaged)  apparently  longest.  Adipose  fin  moderate, 
2i  in  combined  head  and  trunk  length.  Caudal  damaged.  Pectoral 
moderate,  reaches  i  to  ventral,  spine  smooth  on  outer  edge  and 
inner  mth  about  nine  large  sense,  of  which  longest  at  least  little 


Vig.  i.—l'imrtodrlla  peruente  Fowler.     (T}!!^) 

more  than  half  greatest  width  of  spine.  \'entral  inserted  slightly 
nearer  snout  tip  than  caudal  base,  or  below  last  dorsal  rays,  and 
fin  extends  J  to  anal  origin.  Vent  at  first  j  in  depressed  ventral 
length.  Genital  aperture  well  posterior,  or  sightly  before  depressed 
ventral  tip,  and  papilla  lot^  and  conic. 

Color  in  alcohol  largely  brownish,  under  a  lens  seen  to  be  made 
up  of  verj'  close-set  small  dots.  Lower  surface  of  head,  belly  and 
aides  paler,  and  on  last  extending  up  to  lateral  line.  Fins  all  pale 
brownish,  out«r  portion  of  dorsal  dusky.  Iris  slaty.  Maxillar)' 
barbels  bron'nish  and  mental  barbels  whitish. 

Length  52  mm.  (caudal  tips  damaged). 

Tj-pe,  No.  21,932,  A.  N.  S.  P.  Peruvian  Amazon.  Received  many 
years  ago  from  J.  Orton  or  J.  Hauxn'ell.     Presented  by  E.  D.  Cope. 

This  species  closely  resembles  Ptmelodella  laUriatriga  (Miiller  and 


216  PBOCEEDINGS  OF  THE  ACADBMT  OF  [Apr., 

Troschel),  though  it  differs  in  having  the  occipital  process  reaching 
the  dorsal  plate,  maxillary  barbel  extending  to  tip  of  ventral  fin, 
base  of  adipose  Sn  3  to  4  in  length,  ventral  scarcely  extending  more 
than  half  way  to  anal  and  inserted  little  behind  vertical  from  last 
dorsal  ray,  depth  6J  to  7,  and  A.  12.*  My  example  shows  no  trace 
of  a  dark  lateral  band,  this  region  being  entirely  paler. 

(Named  for  Peru.) 
Fim«li»dilU  aopei  ap.  nov.    Fif.  5. 


Head  il;  depth  5;  D.  I.  6;  A.  iv,  8,  i;  P.  I,  8;  V.  i,  5;  head 
width  1}  in  its  length;  head  depth  at  occiput  1^;  snout  2};  eye  4}; 
maxillary  4|;    mouth  width  2$;    interorbital  4;    dorsal   spine  1}; 
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wide  contiguous  bands  in  jaws.  No  vomerine  or  palatine  teeth. 
Tongue  broad,  depressed,  smooth,  little  free  around  front  edges. 
Maxillary  barbels  long,  extend  back  till  midway  in  length  of  hind 
anal  ray.  Outer  mental  barbel  extends  back  |  in  pectoral  spine, 
inner  reaches  origin  of  pectoral.  Rictal  fissure  deep,  extending 
back  from  below  hind  end  of  maxillary  to  below  narrow  preorbital. 
Nostrils  well  separated,  anterior  in  short  tubes,  and  posterior  simple 
pores.  Interorbital  depressed  and  flattened.  Occipital  process 
extends  to  dorsal  plate,  its  length  1}  to  dorsal  origin,  and  of  even 
width  most  its  length.  Occipital  fontanel  slender,  long,  slightly 
constricted  within  interorbital,  and  reaches  occipital  process. 
Opercle  broad,  with  rather  numerous  radiating  stris. 

Gill-opening  extends  forward  about  last  fourth  in  snout  length. 
Gill-rakers  2+6,  lanceolate,  firm,  about  |  of  filaments,  and  latter 
slightly  more  than  half  of  eye.  No  pseudobranchis.  Branchios- 
tegals  6,  outer  rather  large. 

Skin  smooth.  Spines  smooth.  Humeral  pracess  striate,  its 
length  slightly  more  than  half  of  pectoral  spine.  Dorsal  and  pectoral 
spines  mostly  with  smooth  surfaces.  L.  I.  continuous,  simple,  little 
elevated  at  first,  midway  along  side.    Axillary  pore  moderate. 

Dorsal  origin  about  midway  between  snout  tip  and  depressed 
ventral  tip,  spine  slender,  slightly  curved,  front  edge  with  1 1  antrorse 
serrse  along  its  terminal  half,  hind  edge  entire,  and  depressed  fin 
not  quite  extending  back  to  origin  of  adipose  fin.  Anal  origin 
nearer  ventral  origin  than  caudal  base  by  snout  length,  and  first 
branched  ray  longest.  Adipose  fin  moderate,  its  length  3^  in  com- 
bined head  and  trunk  length.  Caudal  well  forked,  lobes  long,  slender 
and  pointed,  about  equal  apparently  (damaged)  and  caudal  fin 
about  equals  space  Ixjtween  snout  tip  and  dorsal  origin.  Pectoral 
extends  |  to  ventral,  spine  about  |  length  of  fin,  slightly  curved, 
outer  edge  very  finely  roughene<l  basally  and  terminal  half  with 
about  ten  antrorse  serrse.  Inner  edge  of  pectoral  spine  slightly 
roughencil  medianly.  Ventral  origin  slightly  behind  last  dorsal 
ray  base,  and  fin  extends  }  to  anal  origin.  \'sent  and  genital  aperture 
rather  near,  former  alx)ut  first  third  in  depressed  ventral  and  latter 
about  la.st  |. 

Color  in  alcohol  pale  brownish,  lower  surface  of  head  and  belly 
paler  or  somewhat  whitish.  A  rather  narrow  darker  brownish 
streak  extends  along  side  of  snout  to  eye,  and  continued  from  hind 
edge  of  latter  runs  along  upper  side  of  abdomen  to  1.  1.,  which  it 
embraces  l^elow  hind  rays  of  dorsal,  and  then  continues  to  caudal 
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base.  Fina  all  pale  brownish.  Iris  brownish.  Maxillary  barbels 
brownish,  and  others  whitish. 

Length  160  mm. 

Type,  No.  8,362,  A.  N.  S.  P.  Ambyiacu  River,  near  Pebas, 
Ecuador.     John  Hauxn'ell. 

Paratype,  No.  8,363,  A.  N.  S.  P.,  same  data.  Head  41;  depth 
53;  D.  I,  5;  A.  iv,  8,  i;  snout  2|  in  head;  eye  4;  majrillai)'  4i; 
interorbital  33;  dorsal  spine  IJ;  pectoral  spine  1^;   length  152  mm. 

This  specios  was  originally  identified  with  Pimelodua  lalerialrigut 
Mullcr  and  Troschcl  by  Cope,  though  at  the  time  he  pointed  out 
that  it  differed  somewhat  "in  the  longer  beards  and  one  soft  ray 
less  in  dorsal  and  anal  hn. "  Eigenmann  and  Eigenmann  state* 
that  the  maxillary  barl)ols  reach  the  ventral  tips  and  the  origin  of  the 
adipose  dorsal,  the  gill-rakcrs  3+8,  depth  6J  to  7,  and  pectoral  spine 
with  unusually  strong  and  sharp  retrose  hooks  along  the  inner  edge. 

(Named  for  Prof.  Edward  D.  Cope,  who  first  pointed  out  its 
eharactera,^ 
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PMadopUtjltom*  tigrinam  (ValeaciennM). 

Large  dried  skin,  without  data. 

Sombim  lima  (Schneider). 

« 

Peru,  Amb>nacu  River  in  Elcuador,  and  Hyavary  in  Brazil. 

SILURIX.E. 

Xilanu  gUnU  Linnaua. 

One  from  southern  Europe. 

Intropiai  depreitirottrii  (Peten). 

Three  from  the  Shebeli  River  in  East  Africa. 

Xntropiai  seraoi  Boulenger. 

Ann.  Mag.  Nat.  Hist.  London,  (8)  VI,  1910,  p.  556.    Angola,  West  Africa. 

No.  37,956,  A.  N.  S.  P.,  paratype,  from  the  Luculla  River,  365 
kilometers  from  Lounda.     Dr.  J.  V.  Ansorge. 

8ehilb«  myitai  (Liniueus). 

Nile?  (Bonaparte  Collection  No.  368). 

Phyiailia  Tillierti  Bouleoger. 

Ann.  Mils.  Congo,  (1)  11,  1912,  p.  17,  PI.  17,  fig.  6.     Angola,  West  Africa. 

Nos.  38,756  to  58,  A.  N.  S.  P.,  parat>T>es.     Luculla  River  in 
Chiloango.     Dr.  Ansorge. 

AaiorfU  Tittata  Boulenger. 

L.C.,  PI.  19,  fig.  2.    Angola,  West  Africa. 

Nos.  38,734  and  35,  A.  N.  S.  P.,  paratypes.    N'Kutu,  Loango 
River.    Dr.  Ansorge. 

FtarocrjptU  gangotiena  Peten. 

Two  examples  in  very  poor  condition,  obtained  in  the  Ganges 
River,  India,  many  years  ago  by  Dr.  M.  Burrough. 

PORCIN\€. 
Porena  bajad  (FonkAl). 
Nile. 

CUrjiiehthyi  aeatiroitrla  G  anther. 

Bango  River  in  Cabira,  Angola  (Dr.  An.sorge). 

Chryiiehthyi  walkori  (GOntber). 

Chiloango  River  at  Chiloango,  Angola  (Dr.  Ansorge). 

Chrjaiehthyi  anaorgii  Boulenger. 

Ann.  Mag.  Nat.  Hist.  London,  (8)  VI,  1910,  p.  55S.     Angola,  West  Africa. 

No.  37.906,   A.   N.  S.   P.,  parat}T>e.     Manzo  River  at  Dondo. 
Dr.  Ansorge. 
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Htuibagru*  tangua  (HamilMn-Bueluiun). 

Five  from  the  Ganges  River,  India.  Day's  figure  of  an  Assam 
example  is  not  in  agreement  with  his  description,  as  the  adipose  fin 
is  shown  to  be^n  close  behind  the  base  of  the  last  dorsal  ray,  and 
the  length  of  the  fin  would  be  contained  in  the  combined  head  and 
trunk  3\  times.* 

HypHlablgrai  «>TU1i11  (HBDulton-Buchuiaa). 

Head  4j;  depth  about  5;  snout  2J  in  head;  eye  3;  interorbital 
3j.  Upper  jaw  slightly  protrudes.  Outer  mental  barbel  slightly 
longer  than  head.  Occipital  fontanel  reaches  base  of  occipital 
process.  Dorsal  spine  entire  on  outer  edge,  several  slight  weak 
barbs  on  terminal  hind  edge.  Adipose-fin  length  2?  in  combined 
head  and  trunk  length.  Length  110  mm.  (caudal  dami^ed). 
Gaines  River,  India. 
HjpMlobBfrai  mioraoftntbiii  (Bl»kcr). 

Two  from  Padang,  Sumatra. 

Hjpialoliapn*  nigrlMpi  (Vdlcnaennes). 

Borneo. 
Ba^Toid**  m«lapteini  Biceker. 

Borneo. 
Olrptothoru  platypofon  (Vileudconci). 

Batu  Sangkhar  in  Tanah  Datar,  Sumatra. 
OlrpUthorai  plktypoKoiuiidai  (Binker). 

Batu  Sangkhar. 

doradinj:. 

Phytopyzi*  lyr*  Copt. 
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scutes,  whereas  in  the  smaller  example  and  the  dried  skin  the  first 
three  spineseent  lateral  scutes  are  embraced.  The  Rupununi 
specimens  also  show  the  humeral  plate  extending  a  little  further 
back. 

Boraa  brachUtai  Cope. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1871  (1872),  pp.  270,  292.     Maranon  River. 

No.  8,342,  A.  N.  S.  P.,  tjrpe.  Between  the  mouth  of  the  Rio 
Negro  and  the  Peruvian  Amazon.    R.  Perkins. 

Borai  eaUphrMtm  (Linneua). 

Surinam. 

Dorms  weddtlli  Cftitelnau. 

Doras  gryphus  Cope,  /.c,   p.  270,   PI.  15,  figs.    1-la.     Ambyiacu  River, 
Ecuador. 

Nos.  8,345  and  16,460,  A.  N.  S.  P.,  cotypes  of  Z).  gryphus  Cope. 
Ambyiacu  River,  Elcuador.    J.  Hauxwell. 

Doras  poetinifronf  Cope. 

Proc.  Amer.  Philos.  Soc.  Phila.,  XI,  1870,  p.  568.     Pebas,  Ecuador. 

No.  8,346,  A.  N.  S.  P.,  tjrpe.    Pebas,  Ecuador.    J.  Hauxwell. 

Doraa  monitor  (Cope). 

Zathorax  monitor  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.,  1871  (1872),  p.  272, 
PI.  4,  fig.  1.    Ambyiacu  River,  Elcuador. 

Nos.  8,276  and  77,  A.  N.  S.  P.,  cotypes  of  Z.  monitor  Cope.  Am- 
byiacu River,  Ekruador.    J.  Hauxwell. 

Dorai  naatiouf  (Cope). 

Zathorax  nauticiu  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.,  1874,  p.  133.     Nauta, 
Ecuador. 

Nos.  21,390  to  95,  A.  N.  S.  P.,  cotypes  of  Z.  naxUicus  Cope.  Nauta, 
Ecuador.    J.  Orton. 

Oxjdoraa  nigtr  (Valencicaaes). 

Rhinodoras  prionomus  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.,  1874,  p.  134. 
Nauta,  Ecuador. 

No.  21,203,  A.  N.  S.  P.,  t>'pe  of  R.  prionomus  Cope.  Nauta, 
Ecuador.    J.  Orton. 

Also  two  examples  from  the  Maranon  between  mouth  of  Rio  Negro 
and  Peru. 

AUCHENIPTERIN.E. 
Ctntromoehliu  hookolii  (Filippi). 

Cne  from  Peruvian  Amazon.  Also  six  from  Manaos  harbor, 
Brazil,  in  April,  1913  (E.  A.  Smith),  where  known  as  "Caratay." 
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IrMhjaorjiMi  itMUithni  (Coiw}. 

Aueheniplerua  Uaeantkua  Cope,  Proc.  Amer.  Pbilos.  Soc.,  XVII,  1878   p. 

677.    Peruvian  Amazon.  ' 

Nos.  21,444  and  45,  A.  N.  S.  P.,  cotypea  of  A.  iaacanthus  Cope. 
Peruvian  Amazon.     J.  Orton. 
TrwhjoDryitei  gKlaatnt  (Linnsiu). 

Two  examples  from  Surinam  agree  with  my  Rupununi   River 
example  in  every  respect.     They  also  agree  with  Regan's  figure  of 
Pseudauckenipterus  guppyi  and  his  description  of  Paraucheniptertu 
pasea?" 
Traghj'oarytttl  traTibarbni  (Cope). 

AHcheni-pteriis   hrevilmrbus   Cope,   I'nx'.   Amer.   Phtlos.   Soc.,    XVII,    1S7S, 
p.  676.     Peruvian  Amazon. 

No.  21,519,  A.  N.  y.  P.,  type  of  .4.  breviharhus  Cope.  Peruvian 
A'nazon.  J.  Orton.  The  vcntrals  are  I,  5,  not  7  a?  stated  by  Cope. 
Maxillarj'  barbek  not  reaching  middle  of  pectoral  spine,  but  now 
only  to  about  \  its  length  (tip  broken).  This  species  is  close  to 
T.  galeatus,  but  diffors  in  the  broader  predorsal  plate,  rougher  casque 
and  spines. 
PiandanEltMiiptanii  nadotnt  (Blochl. 

Surinam. 
EptipUTiii  diipilom*  Cupe. 

Proc.  Amer.  Philos.  Soc,  XVII,  1878,  p.  677.    Peruvian  Amaxon. 

Xos.  21,353  and  54,  A.  X.  S.  P.,  cotypes.     Peruvian  Amazon. 
E.  D.  Cope. 

Anohaniptonii  nncIiKlii  (.^guni). 
Peruvian  Amazon. 
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Adipose  eyelid  covers  eye  completely.  Mouth  broad,  crescentic 
as  viewed  below,  and  jaws  about  even.  A  band  of  sparse  villiform 
teeth  in  jaws,  narrow,  continuous,  though  slightly  expanded  at 
each  end.  Sparse  villiform  teeth  in  mandible,  areas  becoming  wider 
at  symphysis,  where  separated  by  narrow  naked  median  area. 
Roof  of  mouth  without  teeth.  Inner  buccal  folds  moderate.  Tongue 
thick,  depressed,  smooth,  little  free.  Barbels  slender,  maxillary 
reaching  §  in  pectoral  spine.  Mental  barbels  equally  spaced,  all 
extend  back  about  opposite  pectoral  origin.  Anterior  intemasal 
space  slightly  greater  than  posterior,  nostrils  all  simple  pores,  an- 
terior also  ver>'  close  to  snout  edge,  and  posterior  little  nearer  eye 
than  snout  tip.  Occipital  fontanel  broad,  extends  up  till  little 
beyond  hind  eye  edge.  Supraoccipital  process  extends  to  dorsal 
plate,  though  both  covered  with  thin  skin  and  smooth.  Opercle 
wide,  smooth. 


Fig.  G. — Auchenipt(nru;s  ambyiacus  Fowler.     (Typo.) 

Gill-oix»ninK  extends  fom'ard  about  first  third  in  postorbital  region 
of  head.  Gill-rakers  about  10+23,  slender,  pointed,  alx)Ut  } 
length  of  filaments,  and  latter  alK)ut  li  in  eye.  No  p.seudobranchia*. 
Branchiostegals  slender. 

Skin  smooth,  no  rugose  areas.  Shoulder-girdle  at  base  of  pectoral 
spine  slightly  swollen.  Humeral  process  short,  pointed,  slender, 
covered  with  skin,  and  extends  about  first  third  in  length  of  depressed 
pectoral  spine.  Axillary  pore  not  evident.  L.  1.  obsolete  at  present, 
apparently  continuoas  along  side  indicated  by  vertebral  centra. 

Dorsal  small,  well  anterior,  iaserted  slightly  nearer  anal  origin 
than  snout  tip,  spine  slender,  nearly  straight,  front  edge  smooth  and 
hind  edge  slightly  serrated.  Adipose  fin  small,  inserted  about  last 
fourth  in  space  between  dorsal  origin  and  caudal  base,  fin  about 
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two  in  eye.  Anal  with  long,  straight  base,  anterior  branched  ny^ 
slightly  longer,  and  base  of  fin  2}  in  combined  length  of  head  and 
trunk.  Caudal  (damaged)  broad,  and  apparently  forked.  Pectoral 
with  long  and  nearly  straight  spine,  its  surface  with  fine  lengtbwiw 
striK,  its  outer  edge  smooth  and  its  inner  edge  serrated,  when 
depressed  extending  nearly  to  ventral.  Latter  broad,  first  ray 
straight.     Vent  about  midway  in  length  of  ventral. 

Color  in  alcohol  dull  brownish  generally,  with  grayish  shade  on 
back  and  upper  portions.  Lower  portions  of  body  slightly  paler 
than  upper.  From  shoulder  towards  middle  of  upper  caudal  lobe 
pale  dusky-gray  streak,  and  another  below  and  parallel  from  ventral 
origin.     Barbels  brownish,  also  eyes.     Fins  all  brownish. 

Length  163  mm.  (caudal  tips  damaged). 

Type,  No.  21,484,  A.  N.  S.  P.,  Ambj-iacu  River,  Ecuador.  J. 
Hauxwell.     Presented  by  E.  D.  Cope. 

This  species  is  related  to  Auchenipterua  nuchalis,  but  differs  at 
once  in  its  deeper  body.  A.  michalis  has  the  greatest  body  depth 
4f  to  5,  and  mental  barbels  extending  a  little  beyond  middle  of 
pectorals. 

(Named  for  the  Ambyiacu  River.) 
AiLohaniptsrai  bricbjam*  (Cope). 

Euanemug  brachyurui  Cope,  Proc.  Amer.  Philos.  Soc.,  XVII,  1878,  p.  liTS. 
.    Peruvian  Aribzod. 

No.  21,552,  A.  N.  S.  P.,  type  of  E.  braehyunu  Cope.      Peruvian 
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states  that  the  pectorals  reach  the  first  or  fifth  ventral  ray.  Though 
he  also  gives  the  anal  rays  34,  possibly  this  may  include  some  of  the 
rudimentary  ones,  as  most  writers  mention  32  branched.  My 
Peruvian  example  is  damaged  somewhat,  though  now  measures 
200  mm.,  has  the  A.  iv,  32,  and  the  pectorals  (damaged)  do  not 
appear  to  reach  the  ventral.  A,  ogihiei  is  very  close  and,  like 
A,  marmoratuSj  may  be  found  identical. 

TORPEDININ\«. 

T«rp«do  electiiem  (Gmelin). 

Two  from  Liberia  and  one  from  the  Lebuzi  River  at  Kuka  Muno, 

West  Africa. 

▲SPRBDINIDiE. 

Aiprtdo  Mpredo  (Uniu»us). 
Brazil  and  Surinam. 

PUtyiUeai  eotyltphonif  Bloch. 
Surinam. 

Dytielithyi  ooraeoidtai  Cope. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1874,  p.  133.     Nauta. 

Nos.  21,212  to  15,  A.  N.  S.  P.,  cotypes.  Nauta,  Ecuador.  J. 
Orton.     Presented  by  E.  D.  Cope. 

Bnaoctphalni  moUt  Cope. 
L.c.f  p.  132.     Nauta. 

No.  21,235,  A.  N.  S.  P.,  type.  Nauta,  Ecuador.  J.  Orton. 
From  Cope. 

B«Boo«phalai  atoaroptii  Cope. 

Proc.  Amer.  PhiIo«.  Soc.  Phila.,  XI,  1870,  p.  568.     Pebas,  Ecuador. 

Nos.  8,286  to  88,  A.  N.  S.  P.,  cotypes.  Pebas,  Ecuador.  J. 
Hauxwell.     From  Cope. 

PLOTOSIDiB. 
FUtMttf  anfnillarii  (Bloch). 

Padang,  Sumatra;  Singapore,  Malacca;  Apia,  Samoa;  Bacon, 
Philippine  Islands.  The  Padang  examples  are  without  whitish 
lengthwise  streaks.  All  others  smaller  and  show  the  whitish  streaks 
clearly,  even  the  ver>'  young. 

OIiARIIDiE. 

Clariat  Mnofaloniil  (Valeaciennes). 

Senegal. 
15 


226  PROCEEDIMOS   OF  THE   ACADEUT    OF  (ApT^ 

€l*TiM  mMiiBbiau  Pet*n. 

Shebeli  River,  East  Africa.  Giinther  says,  "Two  small  Bpecimem 
of  Clarias  collected  on  the  Shebeli  River  are  not  in  sufficiently  good 
condition  to  be  determined.  The  form  of  the  vomerine  band  a 
very  different  from  that  of  the  fish  described  as  C.  amiihii, "  These 
examples  show  the  hind  edge  of  the  vomerine  band  slightly  double- 
convex,  evidently  an  individual  character,  as  they  are  in  all  other 
respects  similar  to  the  present  species  and  to  which  they  undoubtedly 
belong. 
CUriu  twtraskni  (Liaiutus). 

Padang  and  Batu  Sangkar,  Sumatra. 

Clmriai  antelendi  StandBchnei. 

West  Africa,  also  the  Luali  Kiver  at  Lundo. 
CluiM  dnahaillni  bp.  dov.    He  7. 

Head4i;  depth  at  anal  origin  6i ;  D.  76;  A.  57;  P.I,  10;  V.i.o: 
head  wiilth  1\  in  its  length;  head  depth  at  occiput  1{;  snout  2]: 
eyeS;  mouth  width  2;  interorbital  1|;  lea.<3t  depth  of  caudal  peduncle 
3J;  caudal  Ij;  pectoral  14;  ventral  2i. 

Body  elongate,  sides  and  trunk  well  compressed,  deepest  st  dorsal 
origin,  and  profiles  mostly  similar.  Caudal  peduncle  entirely 
free,  well  compressed. 
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occipital  process,  moderEte.  Occipital  process  triangular,  extends 
about  first  fourth  in  predorsal  space. 

Gill-openiQgs  large,  extcail  forward  about  first  |  in  bead.  Gill- 
rakers  1+9,  lanceolate,  about  equal  filaments  or  eye  in  length. 
Shoulder-girdle,  within  gill-opening,  with  a  well-developed  process 
opposite  origin  of  pectoral  spine.     Branchiost«gals  moderate. 

Body  covered  with  smooth  skin.  L.  1.  simple,  slopes  from  shoulder 
till  midway  along  side  of  trunk,  though  not  continued  beyond  caudal 
peduncle. 

Dorsal  inserted  slightly  behind  first  thini  in  combined  head  and 
trunk  length,  free  from  caudal  behind.  Anal  origin  nearer  caudal 
base  than  snout  tip,  also  free  from  caudal  behind.  Caudal  elongate, 
rounded  Iwhind.     Pectoral   Ij  to  ventral,  spine  with  rough  serrse 


Fi(t.  7. — Clariat  diichaillui  Fowler.     (Tjpe.) 

along  lx)th  edges,  anterior  retrorse,  and  posterior  only  on  terminal 
portion  of  e<lge.  \'entral  small,  inserted  well  back,  and  reaches 
Blightlj'  l>cyon<l  anal  origin.     \'ent  close  Iwfore  anal. 

Color  in  alcohol  unifunn  dull  brownish,  fins  and  lower  surface  of 
head  all  paler.     Iris  dull  slaty.     Barlwls  brownish. 

Length  97  mm. 

Type.  No.  8.568,  A.  N.  S.  P.  CJalxxtn  Country-,  West  Africa. 
P.  B.  Du  Chaillu. 

Also  Nos.  8..i69  to  8,574,  A.  N.  S.  P.,  paratj-pes,  same  data.  These 
show:  Head  4i  to  4};  depth  61  to  6|;  D.  70  to  78;  A.  56  to  62; 
snout  2|  to  2j  in  head;  eye  7  to  8;  mouth  width  2  to  2};  inter- 
orbital  11  to  U;  length  76  to  92  mm. 

This   species    is   apparently    allied    with    Clariaa   mbmarf/itiatut 
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Peters,"  from  Cameroon,  agreeing  in  the  few  gill-rakers,  concealed 
clavicles,  dorsal  rays,  and  width  of  the  head.  It  differs,  however, 
in  the  much  longer  barbels,  fewer  anal  rays,  longer  pectoral  and 
caudal  fins,  and  in  the  caudal  showing  traces  of  about  three  somewhat 
irregular  darker  transverse  bars. 

(Named  for  Paul  B.  Du  Chaillu,  who  many  years  ago  coUeet«d 
fishes  in  the  Galwon  Country.) 

Fhsgorai  al«abofli  (Valenciennes). 

One  from  Borneo. 
ChftniialUb«i  apnt  (CiDmhvr). 

Two  from  I^ubuzi  River  at  Kuka  Muno  in  Chiloanso,  West  Africa. 
SuflOblmnflhal  foltili*  (Bl«h). 

Ganges  River,  India. 

HOLOQBNBIDiB. 
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Pygidiam  poeyannm  (Cope). 

Trichomycterus  poeyanus  Cope,  Proc.  Amer.  Philos.  Soc.,  XVII,  1877,  p.  47 

(on  T.  rivukUus  Cope). 
Trichamyderus  rumltUus  (non  Valenciennes)  Cope,  Proc.  Acad.  Nat.  Sci. 

Phila.,  1874,  p.  132.     Arequipa,  Peru. 

Nos.  21,382  and  83,  A.  N.  S.  P.,  cotypes  of  T.  poeyanus  Cope. 
Arequipa,  Peru.  J.  Orton.  This  species  is  close  to  P.  rivulaium, 
differing  in  its  large,  dark  blotches. 

Pygidinm  diipar  Ttchudi. 

One  example,  which  Cope  refers  to  as  "a  large  specimen  of  the 
T,  pardus,  which,  according  to  the  label,  came  from  Callao  Bay.** 
At  present,  however,  it  is  labelled  as  having  been  secured  at  Tinta. 

Pareiodon  mioropi  Kner. 

Amazon  between  mouth  of  Rio  Negro  to  Peru. 

OAIiLIOHTHTIDiB. 
Calliehthyi  ealliehthyi  (Linnsus). 

Surinam,  Nauta,  Pebas,  Ambyiacu  River  and  Rio  Jacuhy.  This 
large  series  shows  considerable  variation.  Adults  and  young  have 
variably  long  or  short  pectoral  spines,  which  may  reach  the  ventral 
or  only  half  as  far.  Plates  on  caudal  base  in  two  clusters,  which 
may  vary  3  or  4,  though  usually  4  in  each. 

Hoplofltemam  littoralo  (lUocock). 
Trinidad  and  Venezuela. 

Hoploftemam  thoraeatam  (Valencieanes). 

Nauta,  Ecuador. 

Hoplottamnm  oronoooi  sp-  no  v.    Fig.  8. 

HoplofUernum   thorarntum    (non   ValenrienncH)    Fowler,    Proc.    Acad.    Xat. 
Sci.  Phila.,  1911,  p.  4;i(>.     La  Pedrita,  Venezuela. 

Head  3?;  depth  3J;  D.  I,  7;  A.  i,  5;  P.  I,  8;  V.  i,  5;  lateral 
plates  25  above,  23  below,  to  caudal  base;  snout  2^^  inliead;  eye  7; 
mouth  width  3J;  interorbital  1|;  dorsal  spine  2;  adipo.se  spine  3|; 
pectoral  .spine  If;  anal  spine  2J;  least  depth  of  caudal  peduncle 
If;  caudal  1;  ventral  If. 

Body  moderately  long,  well  compre.s.sed,  deepest  at  dorsal  origin, 
and  edges  all  conve.x.  Caudal  i)eduncle  greatly  compressed,  as 
measun»d  to  la.st  anal  ray,  base  about  half  as  long  as  d(*ep. 

Head  moderate,  depressed,  upper  profile  little  more  inclined, 
surfaces  all  convex.  Snout  broad,  depresse<l,  and  length  alwut 
I  its  greatest  width.  Eye  small,  rounded,  laterally  superior,  hind 
edge  alK)ut  midway  in  length  of  head.  Mouth  moderate,  upper 
jaw  ver>'  sligtitly  protruding.     Teeth  minute,  in  broad  bands  in 


230  PROCEEDINGS   OF   THE  ACADEHT  OF  [ApT., 

each  jaw,  though  upper  of  shorter  extent.  Inner  buccal  folds  both 
wide.  Lower  lip  wide,  with  slight  notch  at  symphysis.  Outer 
barbel  reaches  about  first  sixth  in  pectoral  spine,  and  inner  barbel 
extends  very  slightly  beyond  tip  of  pectoral  fin.  Anterior  nostril  in 
short  tube  alxiut  midway  in  snout  length,  and  posterior  simple  pore 
close  behind  and  a  little  superior.  Interorbital  broadly  convoc. 
Fontanel  within  interorbital,  and  its  length  about  equals  eye. 

Gill-opening  extends  forward  to  last  third  in  head.  Gill-rakm 
1+8  short  and  rather  blunt  firm  points,  about  |  length  of  filaments, 
and  latter  equal  eye.     Isthmus  wide. 

Bony  plates  on  trunk  each  with  minute  denticulatioos  alonf: 
hind  edges,  also  on  spines  of  fins  completely  over  their  outer  or 
lateral  surfaces  and  humeral  jirocoss.    Plates  on  bead  and  predorsal 
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shorter  than  longest  ray*.  Pectoral  with  strong,  curved  spine,  reaches 
ventral.  Latter  inserted  little  nearer  snout  tip  than  caudal  base, 
fin  extending  |  to  anal.  Vent  well  anterior,  or  close  behind  ventral 
bases. 

Color  in  alcohol  largely  dark  brownish,  trunk  more  or  less  mottled 
with  paler  areas  or  blotches,  and  smaller  dusky  spots  of  irregular 
and  often  obscure  definition  on  scutes.  On  head,  breast  and  belly 
many  close-set,  small  blackish  spots,  though  becoming  larger  and 
fewer  on  belly.  All  fins  with  obscure  dusky  spots,  though  on  caudal 
mostly  united  to  form  median  broad  blackish  transverse  band,  in 
extent  nearly  half  length  of  fin.  Hind  edge  of  caudal  also  dusky. 
Iris  slaty.    Barbels  dusky. 

Length  102  mm. 

Type,  No.  37,895,  A.  N.  S.  P.  La  Pedrita,  Cano  Uracoa,  Venezuela. 
February  16,  1911.    F.  E.  Bond  and  Stewardson  Brown. 

Only  the  above  example.  It  is  related  to  Callichthys  pedoralis 
Boulenger,**  which  has  been  identified  by  Eigenmann  with  C.  mel- 
ampterus  Cope,  a  species  certainly  distinct.  C.  pectorcdis  is  evidently 
a  Hoplostemumf  however,  and  differs  from  the  present  species  in  its 
depth  3}  to  3i,  large  eye  (though  this  may  be  due  to  age),  inner 
barbels  half  total  length,  and  lateral  plates  23  above  and  22  below, 
while  in  other  respects  it  agrees.  No  description  of  the  caudal 
coloration  or  other  details  have  been  given  for  C.  pectoraliSf  so  that 
its  identity  is  uncertain.  H.  achreineri  Ribeiro  I  have  been  unable 
to  consult. 

(Named  for  the  Oronoco  River,  in  the  delta  country  of  which  the. 
tjrpe  was  secured.) 

CATAPHRACTOPS  mibcen.  nov. 
Tj'pe  Callichthys  melampierus  Cope. 

Lower  jaw  without  barl^els,  though  two  at  each  rictus.  Coracoid 
but  slightly  exposed  l>elow,  and  ventral  surface  largely  naked. 
Dorsal  spine  low  and  flat.  Pectoral  spine  finely  serrated  on  inner 
edge,  outer  Vjristly.  Supraoccipital  plate  truncate  behind,  so  that 
narrow  me<lian  nake<l  predorsal  strip  extends  l)efore  dorsal  plate. 

Differs  from  subgenus  Hoplosiernum  in  the  naked  predorsal  region 
and  truncate  hind  edge  of  supraoccipital  process,  together  with  the 
slightly  exposed  coracoid  processes. 

{CataphraciuSj  an  old  generic  name  for  the  plated  nematognaths; 
•up,  appearance.) 


**  Proc.  Zool.  Soc.  London,  1S95,  p.  525.    Monte  Socicdad,  Paraguayan  Chaco. 
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HoplotttrBom  imUbpUtsib  (Cope). 

CaUiehlky»  mdampterus  Cope,  Proc.  Acad.  Nat.  Scj.  Phila.,   1871,  p.  275. 
Ambyiacu  River. 

Nos.  8,318  to  28,  A.  N.  S.  P.,  cotypes  of  C.  melampterus  Cope. 
Ambyiacu  River,  Ecuador.    J.  Hauxwell.     Also  two  examples  with- 
out definite  locality,  from  Cope. 
DtaniBU  lengibubii  Cope, 

L.e.,  p.  276,  PI.  7,  figs.  1-16.    Ambyiacu  River. 
Nos.  21,540  and  8,285,  A.  N.  S.  P.,  cotypes.    Ambyiacu  River, 
Ecuador.     J.  Hauxwell. 
OhNnotlwrBi  MmiiaaUtnt  <Cop«). 

Corydorua  gemiiculatus  Cope,  I.e.,  p.  280,  PI.  6,  fig.  1.    Ambyiacu  River. 
No.  8,289,  A.  N.  S.  P.,  type  of  C.  aemiscutatus  Cope.     Ambyiacu 
Kiver,  Ecuador.     J.  Hauxwell. 
ChanotkoTtz  bioarinatDI  Cope. 

Proc.  Ainer.  Philos.  Soc,  XVII,  1878,  p.  670.    Peruvian  Amazon. 
No.  21,447,  A.  N.  S.  P.,  type.     Peruvian  Amason.     J.  Orton. 
BroahU  ONrnlen*  Cope. 

Proc.  Acail.  Xat.  Hei.  PhUa.,  1871,  p.  277,  PI.  7,  fiu-  2,  PI.  9,  fig.  3.     Ambyiacu 
Hiver. 

Nos.  8,231  to  37,  A.  N.  S.  P.,  cotypes.     Ambyiacu  River,  Elcuador. 
J.  Hauxwell. 

CorrdoToi  Kcotvi  Cope. 

L.C.,  p.  281.    Ambyiacu  River. 
Nos.  8,292  and  93,  A.  N.  S.  P.,  cotypes.     Ambyiacu    River, 
Ecuador.     J.  Hauxwell.     These  examples  in  very  poor    condition. 
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Corjdomi  palMtm  (Jenyna). 

Many  from  the  Rio  Jacuhy,  Brazil. 

LORIOARIIDiE. 
PLECOSTOMINiE. 
Fl6«oitomai  pUeoitomai  (liimsua). 

One  from  Surinam  (Hering).  A  large  example  (418  mm.  long 
without  caudal),  no  data,  is  evidently  identical. 

PlMOttomm  eommorionnii  (Valendennes). 

Rio  Jacuhy. 

PUeoitomai  aapilofaiter  Cope. 

Proc.  Amer.  PhUos.  Soc.  PhUa.,  XXXIII,  1894,  p.  100,  PI.  8,  fig.  14.     Rio 
Jacuhy,  Brazil. 

No8.  21,781  to  84,  A.  N.  S.  P.,  cotypes.  Rio  Jacuhy,  Brazil. 
H.  H.  Smith.  This  is  evidently  a  distinct  species,  and  not  at  all 
to  be  confused  with  P.  commersonniiy  as  questioned  by  Regan.** 
It  would  clearly  fall  with  the  species  P.  verres,  P,  carinatus  and 
P.  vaillantiy  according  to  Regan's  key,  where  the  character  shared 
in  common  is  "supraoccipital  bordered  posteriorly  by  a  median 
scute,  and  by  one  or  more  on  each  side."  It  differs  from  all  three 
of  these  species  in  having  the  1.  1.  30,  and  the  lateral  keels  weak. 

PUeoftomai  emarginatai  (Valencienaes). 

Plecoslomuji  scopularius  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.,   1871,  p.  55. 

Amazon  above  mouth  of  Rio  Negro. 
PlecoiUomwi  biseriaius  Cope,  i.e.,  p.  285,  PI.  16.     Amazon. 
PUcoslomtiH  virescens  Cope,  /.c,  1874,  p.  137.     Upper  Amazon. 

No.  8,081,  A.  X.  S.  P.,  type  of  P.  scopidarius  Cope.  Amazon 
above  mouth  of  Rio  Negro.     R.  Perkins. 

No.  8,279,  A.  N.  S.  P.,  type  of  P.  biseriatus  Cope.  Amazon. 
R.  Perkins. 

Nos.  21,280  to  83,  A.  N.  S.  P.,  cotypes  of  P.  virescens  Cope.  Peru- 
vian Amazon.     J.  (Jrton. 

Al.so  small  example  from  Peru  obtained  by  Orton. 

PUrjgopliohthys  maltiradiatas  (Ilancock). 

LifMjmrcHH  mrius  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.,  1871,  p.  284.     Ambyia<"U 

Kiver. 
Lipomram  jmnesianus  Cope,  /.c,  1874.  p.  135.     Nauta. 

No.  21,931,  A.  N.  S.  P.,  tyi>e  of  L,  varius  Cope.  Ambyiacu  River, 
Ecuador.     J.  Hauxwell. 

Nos.  21,925  and  20,  A.  X.  S.  P.,  paratypes.  Amazon  from  mouth 
of  Rio  Negro  to  Peru.     R.  Perkins. 


»» Trans.  Zool.  Soc.  I>ondon,  XVII,  pt.  3,  1904,  p.  206. 
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No3.  8,241  and  42,  A.  N.  S.  P.,  cotypes  of  L.  jeanesiamu  Cope. 
Nauta.     J,  Orton. 

Also  other  examples  from  the  above  localities. 
Ch«to*tDmai  uriMUi  Cope. 

L.e.,  1871,  p.  288.    Ambyiacu  River. 

No.  22,005,  A.  N.  S.  P.,  type.  Ambyiacu  lUver,  Ecuador.  J. 
Hauxwell.  It  is  not  a  species  of  Xenocara,  as  suggested  with  question 
by  Regan,"  though  closely  related  to  his  C.  macuUUue." 

Anoiltml  doliohoptaryx  Kaa. 

Two  from  Pebas,  Peru,  received  from  Cope.     They  agree  with 
Kner's  account  and  figure,  though  are  a  little  larger.     Xhey  are 
also  rougher  and  the  spines  more  or  less  spinesceot.     The  fins  are 
spotted  with  blackish. 
Anaiibu*  ftlgi  (Cope). 

Chaioalomus  alga  Cope,  Proo.  Acad.  Nat.  ScL  Fhila.,  1871,  p.  287,  PI.  15, 

fig.     Ambyiaru  River. 
Ckr^stoinus  malacopt  Cope,  l.e.     Ambyiacu  River. 
Cliasliitlonus  lectirmtris  Cope,  t.c,  p.  288.     Ambyiacu  lUver. 

Nos.  16,461  and  62,  A.  N.  S,  P.,  cotypes  of  C.  alga  Cope.  Ambyiacu 
River,  Ecuador.    J.  Hauxwell. 

No.  8,299,  A.  N.  S.  P.,  cotype  of  C.  malacopa  Cope.  Ambyiacu 
River,  Ecuador.    J.  Hauxwell. 

Nos.  8,298  and  8,300,  A.  N.  S.  P.,  cotypes  of  C.  tectiroatris  Cope. 
Ambyiacu  River,  Ecuador.    J,  Hauxwell. 

This  species  is  allowed  distinct  and  closely  related  to  A.  hoplogeny$ 
(Gunther),  which  b  described  as  having  but  8  or  9  interop^rcular 
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Litkozu  litkoidtt  EiffenmaniL 

Mem.  Carnegie  Mus.,  V,  1912,  p.  242,  PI.  29,  figs.  1-4.     (Warraputa)  British 
Guiana. 

No.  39,121,  A.  N.  S.  P.,  parat>T)e.  Warraputa,  British  Guiana. 
In  exchange  with  Carnegie  Museum. 

HYPOPTOPOMINiE. 

Hypoptopoma  thoraeatvin  GOnther. 

Hypoptopoma  bilobatum  Cope,  Proc.  Amer.  Philos.  Soc.  Phila.,  XI,  1870, 
p.  566,  2  figs.     Pebas,  Ecuador. 

Nos.  8,280  and  81,  A.  N.  S.  P.,  cotypes  of  H,  bilobatum  Cope. 
Pebas,  E^cuador.  J.  Hauxwell.  These  agree  with  H.  thoracatum 
in  their  ventral  armature.  In  the  smaller  example  the  median  series 
of  scutes  do  not  approximate  those  on  each  side. 

Also  an  example  from  the  Peruvian  Amazon. 

Hypoptopoma  psilogaitor  ap-  nov.    Fig.  9. 

Hypoptopoma  hUohalum  (part)  Cope,  Proc.  Amer.  Philos.  Soc.  Phila.,  XVII 
1878,  p.  679.     Peruvian  Amazon. 

Head  4;  depth  6};  D.  I,  7;  A.  I,  5;  P.  I,  6;  V.  I,  5;  26  plates 
in  lateral  series,  of  which  last  on  caudal  base;  3  predorsal  plates; 
head  width  If  in  its  length;  head  depth  at  occiput  2;  snout  If; 
eye  4J;  mouth  width  3§;  interorbital  If;  least  depth  of  caudal 
peduncle  31;  pectoral  spine  IJ. 

Body  long,  slender  in  lateral  profile,  depressed  as  viewed  from 
above,  deepest  at  dorsal  origin,  and  edges  all  smoothly  convex. 
Caudal  peduncle  rather  robust,  becoming  compressed  behind,  and 
its  least  depth  about  J  its  length  measured  to  rudimentary  adipose 
fin-spine. 

Head  short,  well  depressed,  and  profiles  similar.  Snout  broad, 
depressi?d,  its  length  }  its  basal  width.  Eye  moderate,  lateral,  and 
its  center  al)out  la.st  fourth  in  head.  Eyelids  free.  Mouth  rather 
broad,  transverse,  and  placed  about  first  \  in  snout.  Disk  rounded, 
apparently  with  entire  edges,  and  surface  with  a  few  papillae  on  lower 
lip.  Teeth  .*<l(»nder,  simple,  uniserial,  long,  and  slightly  bent,  com- 
pres.*H»d  tips  blunt.  Inner  buccal  folds  apparently  broad.  Tongue 
broad,  fleshy,  little  db^tinct  at  present.  Each  lateral  corner  of  buccal 
disk  with  short  triangular  fleshy  barbel,  apparently  k^s  than  half 
of  eye  in  length.  Nostrils  together,  simple  pore  within  depres.sion 
on  top  of  head  just  lK»fore  front  edge  of  eye,  extent  of  depression 
each  lt»ss  than  half  of  eye,  and  lx)ny  intema^al  r(»gion  trifle  more 
than  eye.  Interorbital  broadly  and  slightly  convex.  Occipital 
process  broadly  triangular.     Opercle  large  and  ver>'  porous. 
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C I  ill -openings  small,  inferiorly  lateral,  extend  forward  about 
opposite  hind  edge  of  eye.  Isthmus  moderately  broad,  width  Ij 
in  snout. 

Body  almost  ever\^vhere  minutely  spinose.  Scales  without  dis- 
tinct keels.  Eight  plates  between  dorsal  and  adipose  fin.  Snout  all 
more  or  less  roughened,  especially  along  sides.  Lower  surface  of 
head  and  abdomen  entirely  naked,  only  interrupted  by  striate 
osseous  exposures  of  coracoids.  Fin  spines  all  spinulose-  L.  1. 
scarcely  distinct. 

Dorsal  origin  placed  little  nearer  origin  of  adipose  fin  than  snout 
tip,  .■fpine  (damaRed)  slightly  enlarged  and  evidently  longest  of  fin 


r_i\m\eT.     iTj-pe.) 
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Length  56  mm.  (caudal  damaged). 

Type,  No.  21,922,  A.  N.  S.  P.  Peruvian  Amazon.  1873.  J. 
Orton.     Received  from  E.  D.  Cope. 

The  above  example  was  formerly  identified  with  the  preceding 
species,  but  is  here  allowed  distinct  provisionally,  for  if  simply  a 
variant  is  quite  anomalous.  The  type  of  H,  psilogaster  is  larger 
than  the  smallest  example  of  H.  Uioracatum,  and  it  has  but  two  rows 
of  ventral  scutes,  the  space  between  being  naked. 

('fuoT,  naked;  r^^'r^p^  stomach.) 

DIAPELTOPLITES  Bubgcn.  nov. 
Type  Hypoptopoma  gidare  Cope. 

Differs  from  the  subgenus  Hypoptopoma  Giinther,  as  here  under- 
stood,  in  the  ventral  armature  consisting  largely  of  two  series  of 
plates,  though  a  single  plate  interposed  between  the  first  pair. 

The  species  embraced  in  this  subgenus  are  H,  guhre  Cope,  H,  joberti 
(Vaillant)  and  H,  steindachneri  Boulenger.  The  subgenus  Hypop- 
toponia  contains  only  H,  thoracatum  Gunther  and  H,  psiloga^tery 
described  previously. 

(Jc'i,  divided;  ?r/Arij,  shield;  or^^trrj^y  armed;  with  reference  to  the 
double  series  of  shields  on  the  belly.) 

Hypoptopoma  ^Urt  Cope. 

Proc.  Amer.  Philos.  Soc.  Phila.,  XVII,  1878,  p.  679.     Peruvian  Amazon. 

No.  21,477,  A.  N.  S.  P.,  type.     Peruvian  Amazon.    J.  Orton. 

Otooinelns  Tostitas  Cope. 

Proc.  Aca<l.  Nat.  Sci.  Phila.,  1871,  p.  83,  PL  4,  fig.  2.     Tributar>'  of  Ambyiacu 
River. 

Xos.  8,283  and  84,  A.  N.  S.  P.,  cotypes.  Tributar}'  of  Ambyiacu 
River,  Ekruador.     J.  Hauxwell. 

Otoeinolns  flezilU  Cope. 

Proc.  Amer.  PhUos.  Soc.  Phila.,  XXXIII,  1894,  p.  97,  PI.  8,  figs.  13a-6. 

Rio  Jaruhy. 
Olocindua  fimhruittu  Cope,  /.c,  p.  98,  PI.  9,  figs.  16a-6.     Rio  Jacuhy. 

Nos.  21,622  to  26,  A.  N.  S.  P.,  cot>T)es  of  0.  flezilis  Cope.  Rio 
Jacuhy,  Brazil.     H.  H.  Smith. 

Nos.  21.752  to  55,  A.  N.  S.  P.,  cotypes  of  0.  fimbriatus  Cope. 
Same  data.  This  nominal  form  appears  to  be  a  condition  of  greater 
age. 

Miorolepido^aiUr  nigiieanda  (Boulencer). 

Rio  Jacuhy,  Brazil. 
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WaraUpldofMteT  lavlor  (Cope). 

Hitonotus  lavioT  Cope,  Proc.  Amer.  Philos.  8oc.  PhiU.,  XXXIII     ISM 

p.  95,  PI.  7,  fig.  1*     Rio  Jacuhy.  '           ' 

No.  21,563,  A.  X.  S.  P.,  type  of  H.  Ueidor  Cope.  Rio  Jacuhy, 
Brazil.  H.  H.  Smith.  Both  this  and  the  followiog  species  have 
been  merged  with  the  preceding,  though  they  appear  to  me  distinct. 
MioTolapidoftiWt  laptaehllni  (Cope). 


No.  21,564,  A.  N.  S.  P.,  type  of  H.  leptochilua  Cope.     Rio  Jacuhj', 
Brazil.     H.  H.  Smith. 

LORIC.A.Rirx.E. 
Bhintlorioarift  cadta  HcdkI. 

Rio  Jacuhy,  Brazil. 
LotlDBriioltthyi  trpat  (BiMk«). 

Two  exainple.-i,  208  and  224  mm.  (caudal  tips  slightly  damaged), 
from  Surinam.  They  agree  mth  Bleeker's  account"*  in  having 
14  caudal  scutes,  though  Regan  gives"  but  10  or  11,  w^hich  ia  in 
agreement  with  Steintiacliner's  figure  of  Loricaria  atubelii,"  The 
interorbital  space,  in  my  specimens,  is  flat,  with  the  eye  nearly 
impinging  on  the  upper  profile  of  the  head.  In  Bleeker's  figure  the 
interorbital  space  is  sliown  as  elevated.  My  examples  agree  with 
L.  alubelii  in  their  occipital  armament,  though  ventrally  they  have 
at  least  four  rows  of  plates.  In  L.  stubelii  the  figure  shows  the 
median  ventral  plates  absent  in  one  case.  Traces  of  daric  spots  are 
also  evident  on  the  fins. 
LoriakriUlithri  hanxv«lll  >p.  nuv.    Fig.  10. 
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Head  elongftte,  depressed,  broadly  convex  above  and  more  or 
less  flattened  below.  Snout  depressed,  somewhat  acuminate,  length 
about  equals  greatest  width,  and  upper  profile  slightly  concave  in 
front.  Eye  moderate,  with  eye  socket  well  notched  behind,  general 
form  ellipsoid,  and  center  falls  about  last  third  in  head  length. 
Mouth  anterior  or  slightly  before  middle  in  snout  length,  transverse, 
and  Jaws  firtn.  Teeth  apparently  few,  minute,  close-set  and  uni- 
serial.  Buccal  disk  (damaged)  apparently  more  or  less  rounded? 
Tongue  broad,  depressed,  scarcely  free.  Nostrils  together  within 
an  aperture  about  half  length  of  orbital  aperture,  to  which  close 
before  in  lateral  profile,  and  hind  edge  of  aperture  slopes  up  gradually. 


Fid.  10. — Laricariicblhyi  hauxwflU  Fowler,     (Type.) 

Intemasal  space  slightly  less  than  half  of  interorbital.  Cheeks  very 
slightly  concave,  and  interorbital  similar.  Opercle  large,  porous. 
Supraoccipital  process  broad  basally,  though  forms  narrow  point 
alK>ut  '  l)a.sal  width. 

Gill-op<.'nings  lateral,  extend  forward  about  opposite  eye  center. 
Gill-raker:4  4+8  ?  short  firm  points,  much  less  than  filaments  and 
latter  little  le-ss  than  eye.     Brauchiostegals  with  outer  broa<l. 

Scales,  or  scutes,  all  more  or  less  minutely  spinescent.  Predorsal 
region  with  3  scutes  to  occipital.  Three  series  of  scutes  transversely 
across  middle  of  l>clly,  nith  inner  series  broad,  .interiorly,  or  on 
breast,  scutes  smaller  or  more  numerous.  Two  scutes  between 
ventrals.     Anterior  2  predorsal  scales  each  with  strong  keel  on  each 
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sidp,  and  scales  on  each  side  with  keel,  which  becomes  obliterated 
after  second  scale  along  dorsal  base,  and  posteriorly  till  near  middle 
in  length  of  caudal  peduncle  it  fomis  only  slight  convexity  on  each 
scale.  Lateral  keels  on  each  side  made  up  of  minute  serr^,  Rtraight 
in  their  arrangement,  and  graduate<l  longer  to  last,  which  largest. 
Each  lateral  scale  of  l)elly  with  rather  obsolete  keel.  Head  all  more 
or  less  roughened  with  minute  asperities,  though,  slightly  more 
conspicuous  along  lower  edge  of  .snout.  All  fin  spines  and  outer 
rays  of  caudal  finely  spinescent. 

Dorsal  origin  falls  )>ehind  first  third  in  length  about  an  eye- 
diameter,  spine  slender  and  not  larger  than  longer  rays.  Anal 
inserted  well  lichind  dorsal  base,  or  slightly  nearer  snout  tip  than 
caudal  base,  spine  scarcely  larger  than  rays,  and  depressed  fin  extends 
2f  to  caudal  base.  Caudal  small,  median  rays  short,  and  outer  or 
upper  and  lower  ones  slightly  enlarged.  Pectoral  reaches  ventrsl, 
spine  flexuous,  longer  than  rays,  ^'entral  inserted  slightly  before 
dorsal  origin,  spine  long  and  flexuous,  and  reaches  back  about  oppo- 
site middle  of  third  scale  aloi^  anal  base.  Vent  about  midway 
between  ventral  and  anal  origins. 

Color  in  alcohol  largely  uniform  brownbh,  apparently    greatly 
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LoriMiriielitliyt  aant  (ValendennM). 

Rio  Jacuhy,  Brazil.  One  of  the  smallest  examples,  210  mm. 
long,  differs  in  having  the  lateral  scutes  2&+9,  which  is  more  in 
accordance  with  the  characters  distinguishing  Loricaria  spixii 
Steindachner.     In  other  respects  it  agrees  with  the  present  species. 

LtriearU  eataphrMta  Uhiumw. 

One  from  Surinam,  228  mm.  long  (caudal  tips  damaged).  Head 
width  li  in  its  length.  Intemasal  region  slightly  elevated  convexly. 
No  lengthwise  keels  on  interorbital  and  anterior  occipital  region. 
Ventral  plates  medianly  in  3  or  4  irregular  series.  Lower  naked 
surface  of  head  extends  rather  well  back  on  clavicle  region. 

Loriearia  eariaate  Cutelnau. 

One  from  the  Rio  Maranon,  185  mm.  long  (caudal  tips  damaged). 
Head  i;^idth  1}  in  its  length.  Intemasal  region  not  elevated.  Two 
low  lengthwise  keels  within  interorbital  space,  approximating  behind, 
where  they  continue  closer  as  better  marked  supraoccipital  keels. 
Ventral  plates  medianly  in  4  or  5  irregular  series.  Naked  surface 
of  head  below  not  extending  on  clavicles,  which  covered  with  many 
small  plates.  This  specimen  agrees  with  Eigenmann's  photograph. 
The  species  is  apparently  not  previously  known  from  the  Maranon, 
Cope  having  confused  it  with  L.  cataphrada. 

Karttia  platjitoma  (GOntber). 

Warraputa  Falls,  British  Guiana. 

Staritema  fatatkari  (Recui). 

Peru.  This  example  agrees  with  Regan's  figure  and  account. 
Scutes  20+16.  Sutures  on  predorsal  shield  weak,  so  that  it  appears 
as  rather  large  single  plate,  preceded  by  2  more  plates  to  supra- 
occipital  process.  Dorsal  with  traces  of  faint  spots  on  fin-rays. 
Caudal  with  uppermost  and  lowermost  rays  produced  (tips  damaged), 
and  with  several  dark  spots,  arranged  mostly  as  transverse  bands. 

OTOLOPnDJB. 

Ojllopiam  sabalo  (Vftlenciennet). 

Rio  Urubamba,  Peru. 
Ojeloplam  ohimboraioi  ap  nov.    Fig.  ii. 

Head  3;  depth  4;  D.  I,  5;  A.  I,  6;  P.  I,  10;  V.  I,  8;  head  trifle 
longer  than  \%nde;  snout  2  in  head  length;  eye  a)>out  12;  mouth 
width  al>out  3;  interorbital  al)out  5^;  dorsal  spine  1};  anal  spine 
If;  pectoral  nearly  1;  ventral  IJ. 

Body   moderately   long,   compressed,   deepest   at   dorsal   origin. 
Caudal  peduncle  dc»ep,  compressed. 
16 
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Head  depressed  sligbtly.  Snout  long,  depressed.  Kye  hi^, 
midway  in  head  length,  without  distinct  eyelids.  Mouth  broad, 
transverse,  slightly  crescentic,  falls  little  before  first  third  is  snout 
length.  Buccal  disk  broad,  especially  lower  lip,  which  extends 
back  opposite  front  edge  of  pupil,  and  its  surface  finely  papillose. 
Lateral  barbel  emanates  about  midway  in  snout  length,  and  extends 
back  about  opposite  hind  eye  edge.  Teeth  moderate,  most  of 
upper  simple,  pointed  and  with  slender  acuminate  tips.  Lower 
teeth  bifid,  and  lateral  prong  smaller,  otherwise  like  upper.  Nostrils 
moderate,  little  closer  than  eyes  are  to  one  another,  together,  and 
placed  about  first  third  in  snout  length.  Interorbital  slightly 
convex. 
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Length  24  mm. 

Type  No.  43,523,  A.  N.  S.  P.  Junction  of  the  Chanchan  River 
and  Chiguancay  River,  Province  of  Chimborazo,  Ecuador.  March, 
1911.    S.  N.  Rhoads.    Purchased. 

Only  the  type  known.  Since  the  appearance  of  Regan's  work 
in  1904  a  number  of  species  have  been  described  and  referred  to  the 
genus  Cyclopium.^  Possibly  the  nearest  approach  to  the  present  is 
C.  cirraium  (Regan)**  from  southwestern  Columbia,  which,  however, 
would  differ  in  having  the  ventrals  nearly  reaching  the  anal,  the 
pectoral  reaching  to  the  ventral  base,  a  smaller  head,  and  a  black 
bar  on  the  caudal  fin  medianly. 

(Named  for  the  Province  of  Chimborazo,  in  which  the  type  was 
secured.) 


»  Pelle^in,  Arc  M^rid.  Cguator.,  IX  (2),  1912,  pp.  1-15,  PL  1.    Eigenmann 
Indiana  Univ.  Studies,  X,  No.  8,  September,  1912,  pp.  13-16. 
**  Arges  cirratus  Regan,  Proc.  Z.  Soc.  London,  1912,  p.  670. 
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BY   HENRY   \V.    FOWLEK. 

The  Aca<leray  lias  received  a  nuinlwr  of  small  collections  from  the 
above  countries  during  the  past  ten  years,  which  I  have  recently 
studied.  Some  include  interesting  records  or  new  species,  and 
thus  they  are  gathered  together  to  form  the  present  paper.  I  am 
indebted  to  I5r.  Thomas  Barbour  for  a  review  of  the  amphibians 
and  reptiles  listed. 

Florida. 

The  most  important  collections  from  this  State  were  made  during 
several  wintfrw,  in  1904-5,  1900,  anti  1907,  by  the  late  Oeorge  Bacon 
Wood,  while  at  West  Palm  Beach.  The  marine  species  were  all 
collected  on  the  ocean  front  at  Palm  Beach.  Mr.  Wood  sent  photo- 
graplis  or  drawings  of  many  of  the  larger  and  more  abundant  and 
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Sphynui  lygVBA  (Iion»ua).     "  Hammer-hemd." 

Palm  Beach.  Mr.  Wood  reports  one  obtained  at  Boca  Grande 
Pass,  thirteen  feet  long,  which  contained  35  young.  Mr.  Keeley  also 
reports  it  and  Carcharias  lUioralis  at  Hawks  Park.  Mr.  Wood 
noted  two  other  sharks,  not  preserved,  Ginglymostoma  cirratum  and 
Galeocerdo  tigrinuSy  at  Boca  Grande  Pass,  the  first  apparently  not 
before  recorded  from  the  east  coast.  I  may  also  mention  that  a 
large  example  of  Rhineodan  typus  A.  Smith,  was  taken  at  Knight's 
Key  on  June  1,  1912,  though  it  has  already  been  recorded  by  Dr. 
Gudger.  I  examined  it  while  on  exhibition,  in  August,  1913,  at 
Atlantic  City,  N.  J. 

PrittU  ptOtiaatllS  Latham.     "Saw-fiah." 

Two  large  examples  taken  at  Fort  Pierce,  and  the  photograph 
sent  by  Mr.  Wood. 

JBtobAtm  Bariaari  (EuphraMD).     **  Stincare«.'* 

Mr.  Wood  obtained  it  at  Boca  Grande  Pass  and  sent  photographs. 

LtpisotUns  OMent  (Limueus). 

I  have  examined  numerous  examples  in  the  Philadelphia  markets 
alleged  to  have  been  obtained  in  Florida.  Mr.  Trimble  reported  it 
from  the  St.  Johns  River,  and  also  Amiaius  caUnis,  from  the 
Ocklawaha. 

TarpOB  atUntiens  (Valendennet). 

Mr.  Wood  obtained  this  species  at  New  River,  Indian  River 
and  Boca  Grande  Pass,  and  Mr.  Keeley  reports  it  from  about 
Hawks  Park. 

During  1913,  from  April  25  to  May  7,  Mr.  Herman  T.  Wolf  made 
the  following  interesting  measurements  (in  inches)  from  21  examples, 
freshly  killed,  from  Boca  Grande  and  Captiva  Pass,  and  the  Caloosa- 
hatchee. 
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Slops  Mnmi  liniuBiift.     **  Ten-pounder." 

Palm  Beach.  Several  related  forms,  not  preserved^  were  found  in 
Florida  by  Mr.  Wood.  PomoMms  pseudoharengiia  and  Alosa  sapi- 
dissima  were  both  found  in  the  St.  Johns  River;  the  last  also  at 
Palm  Beach.  Mr.  Wood  also  found  Albtda  wipes  in  Biscayne  Bay, 
and  Mr.  Keeley  reports  it  at  Hawks  Park,  although  not  very  plentiful. 

HartBgnlA  humerftlil  (Valeneiennee). 

Clearwater  and  Palm  Beach.  Mr.  Wood  also  found  Abramis 
cryaoleucas  in  fresh  ponds  near  the  latter  locality,  and  Erimyzan 
sucetta  in  the  St.  Johns  River. 

llorotOBUi  Mptdiannm  (Le  Sueur). 

Clearwater. 

SjBOdlU  fiOiUaf  (Linnsua). 

Clearwater. 

Ophiohthus  OMllAtmt  (Le  Sueur). 

Petersburg,  in  January,  1914  (D.  McCadden). 

FtUektliys  maflBM  (MitehiU).     "SeiMsat." 

Palm  Beach  and  in  salt-water  at  Sea  Breeze.  Mr.  Keeley  found 
it  and  Galeichthys  felis  at  Hawks  Park.  Mr.  Trimble  found  Ameiurus 
catua  in  the  St.  Johns  and  Esoz  americanua  in  sulphur  springs  near 
Lake  Kerr. 

Fmadttlu  MmiBOUs  (Girmrd). 

Lake  Kerr. 

LMSaia  fOOdti  Jordan. 

Lake  Kerr. 

Jordaa«lU  florid*  Goode  and  Bean. 

Bis  Cypress  in  Lee  County  (Baynard)  and  sulphur  wells  at  Hawks 
Park  (Keeley). 

•amViitU  holbrookii  Girard. 
Same  localities  as  the  preceding  species. 

KttonuidrU  formof  a  A«aans. 

Sulphur  wells  at  Hawks  Park. 

MtUitailU  UtipimiA  Le  Sueur. 

Clearwater. 

Tjtosnnu  aotetns  (Poejr). 

Palm  Beach  and  Stuart. 
Tylotuiu  mariBoa  (Walbaum). 

Tarpon  Springs. 
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LabidMthii  ■leenlni  (Cope). 

Lake  Kerr. 
Kngi]  anrama  v«imiiimiii«. 

Palm  Beach. 
Magil  Mphalu  Liniutiu.    "  Mtdlet." 

Palm  Beach  and  Stuart. 
■pli7n»n*  bunaada  (WalbMun). 

Palm  Beach. 
IpliTrMBa  bontlli  i>e  Ksy. 
Palm  Beach. 

■yngiutkQ*  looidftiua  Oant^tr. 

Palm  Beach. 
EippMftmpna  ImdioniBi  DeKmy. 

Useppa  Island,  on  west  coast  in  Lee  County  (H.  T.  Wolf)- 
SMmberoinomt  mtbIU  (Cuvicr).    "Kincfiih." 

Palm  Beach,  Boca  Grande  Pass  and  Stuart.  Mr.  Wood  also 
found  S.  maculatua,  Sarda  sarda  and  Istiophorus  nigricana  at  Palm 
Beach. 

TrLobinral  liptnrDi  Liiinnu. 

Palm  Beach. 
Elagatli  bipinnnlatQ*  (Quoy  and  Oaimard). 

Palm  Beach. 
Cannz  Uppoa  (Linnaiu). 

Clearwater.    Reported  at  Palm  Beach,  and  occasional  at  HavAs 
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ClMBObryttlll  falMU  (Valenetennef). 

Clearwater.  . 

Ltpomil  iaeifor  (ValcndenDet).    "BrtMn." 

West  Palm  Beach,  Lake  Kerr  and  Clearwater.  Mr.  Keeley 
reports  it,  and  the  large-mouth  bass  from  near  Hawks  Park.  Mr. 
Trimble  found  Eupomotis  hotbroohi  in  Lake  Kerr. 

Mitroptemi  salmoidM  (LAo^pMe). 

West  Palm  Beach  and  Lake  Kerr. 

CtBtropomoi  rnid^cimalit  (Bloeh).    *'8aook." 

Palm  Beach. 

SpiatplMliai  moiio  (ValandeonM). 

Palm  Beach.    Mr.  Wood  reported  E.  atriatus  at  this  locality. 

Fromieropi  fattatoi  (limuraa).    "Jew-lbh." 

Stuart  ^ind  Boca  Grande  Pass.  Mr.  Keeley  says  it  has  been 
reported  near  Hawks  Park. 

Mjotorop^rea  mieroUpU  (Good«  And  B«mi).    "C«lieo  Grouper." 

Palm  Beach. 

GtmtroprUtif  itiiatiu  (linoAut). 

Hawks  Park. 

BiplMtrem  formotam  (linoAut). 

Clearwater  (Pilsbry,  Baynard). 

Bjptlaiai  MipomM«lu  (SebMider). 

Palm  Beach. 

TrSaMUltlllM  arenatlU  ValendennM. 

Palm  Beach.    Previously  only  known  in  Florida  from  Key  West. 

LntUniai  griMiat  (liniuBus).     "  Mango  Snapper." 

Palm  Beach,  I^ke  Worth  and  Hawks  Park. 

LntUniai  apodiu  (Walbaum). 

Palm  Beach.  Mr.  Wood  reported  the  "red  snapper/'  L.  aya, 
from  Captiva  Pass. 

LmtUniai  analU  (Curier).     "Mutton-fish.'* 

Palm  Beach. 

LmtUniai  ijiiAfrii  (linnsua). 

Clearwater. 

H^mialoB  m«trottom*  GOnther. 

Palm  Beach. 

HamialOB  parra  (Desmareet). 

Palm  Beach. 


250  PROCEBDINOS  OF  TBE  ACADBUT  OF  lApr., 

AnUetnmn*  TirginioiK  (Uoiwu).    "Pock'^A." 
Palm  Beach. 

Ortliopilttit  ehijaofttvu  (Uoanua). 

Clearwater.     Reported  with  the  Dext  two  species   from    Hawks 
Park. 
Lagodoil  ihooitMidtt  (LiDoniu).    "Stiloi'iChoin." 

Palm  Beach  and  Clearwater. 
ArehoHrpii  probfttooBphalm  (Wkibuim).    "ShMpdittd." 

Palm  Beach  and  Stuart, 
liplodni  hoIbrooU  (T.  H.  Beu). 

Stuart  and  Clearwater. 

EneinoltOIUIU  gnU  (ValencieimH). 

Stuart. 
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Ckstodiptonil  fftbtr  (Brounonet). 

Palm  Beach. 

H«fatiif  balda&vi  (CMUlnau). 

Palm  Beach. 

Balif  Ul  earolintlMif  Om«Un.     *'  Triaer-Sah. " 

Palm  Beach  and  Stuart. 

Alntoim  tehopfli  (Walbaum). 

Palm  Beach. 

LMtophryi  tiioondf  (Liniueuf). 

Palm  Beach. 

LagOetphallM  ISTigatOI  (Linnsua) . 

Palm  Beach. 

tplMroidei  ipoilf  Itri  (Bloeh).     *'  Puffer." 

Palm  Beach.     Pine  Island  in  San  Carlos  Bay  (Baynard).    S.  macu- 
loins  was  also  reported  at  Palm  Beach  and  Hawks  Park. 

iplMroidei  harpmri  Nichola. 

Pine  Island  in  San  Carlos  Bay. 

ipk«roid«i  tMtmdiAtna  (Liiuunii). 

Palm  Beach.    Mr.  Wood  also  found  Diodon  hystrix  at  this  locality. 

CUlomyetonu  tekcipfl  (Walbaum). 

Palm  Beach. 

•Mrp«n«  bratilieaiif  Valenciennes. 

Palm  Beach. 

•Mrp«n«  plnmiori  Bloch. 

Palm  Beach. 

XelieAtil  nmnerattl  LinnjDtu.     "  Sbark-eucker." 

Palm  Beach. 

ParaUehthyi  lethMtigmni  Jordan  and  Gilbert. 

Stuart, 
▲ehimi  lineAtni  (Linnsus). 
Palm  Beach. 

Labriiomai  niiehipiiuiii  (Quoy  and  Gaimard). 

Palm  Beach. 

HjpIobUnAilU  iMBtt  (Le  Sueur). 

From  among  barnacles  at  Hawks  Park. 
Oge«o«phalai  imdUtiu  (MitchiU). 
Palm  Beach. 
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81I«n  laocrtiu  LinDsiu. 

A  larval  example,  with  numerous  examples  of  Gammanu  aud 
PahEmoneles  from  the  Kissimmee  River,  about  fifty   miles  below 
Kissimmep,  by  Mr.  W.  M.  Meiga. 
SutrophrfiiB  BaroUniBi*  (Molbrook). 

Found  at  Homestead  by  Mr.  Moi^an  Hebard.  They  were  dis- 
covered under  a  coquina  boulder.  Likely  the  many  toads  Mr. 
Hebard  saw  under  stones  and 'boards  at  Key  West  in  March,  1910. 
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Colnbtr  ooaitrieter  Luumaa. 
Palm  Beach. 

Golubtr  flag«lliam  Shaw. 

•  Clearwater. 

Tlutmaophii  laelMiii  (Kennicott). 

Orange  Lake  in  Marion  County  (Baynard). 

HetorodoB  pUtirhiBOt  Latmlle. 

Clean^'ater. 

AgkiitrodoB  piMiTomi  (L«c«pMe). 

Young  from  Lake  Kerr.    Adult  from  Orange  Lake  (BajTiard). 

Siitnirni  mUUriiai  (Luuubus). 

Two  from  Lake  Kerr. 

Crotolni  adamaBtom  BeAuvais. 

Palm  Beach. 

Bermuda  Islands. 

Mr.  Stewardijon  Brown  secured  a  small  collection  of  fishes  in  Hungry 
Bay  during  September,  1905.  Another  small  collection  was  made 
early  in  1910  by  Mr.  E.  G.  Vanatta,  and  during  July,  1914,  Mr.  C.  S. 
Abbott,  Jr.,  secured  a  few  fishes  near  Hamilton. 

HoloMBtnu  adiooBiioBia  (Otb«ck). 

Two  rosy  examples  from  Harrington  Sound. 

Amia  teUieaBda  (Evemuum  And  MAish). 

One  secured  in  1905  and  presented  by  Miss  S.  F.  Streeter. 

HamBlOB  leiBrBl  (Shaw). 

Hungr>'  Bay. 

DiplodBf  ar^BtoBI  (Valencienaea). 

Hungr>'  Bay.     Many  taken. 

XBOiBOttomBl  hartBfBlBI  Goode  and  Bean. 

Common  in  Hungry  Bay. 

A^dafdaf  aiaaritii  (Blocb). 

One  frQm  near  Hamilton. 

ClMtodOB  oapiltratBI  Linmeua. 

One  from  Harrington  Sound. 

HapatBi  hapatBa  (Uniueua). 

Hungry  Bay. 

Mapo  toporator  (Valencieanet). 

Hungr>'  Bay. 
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I«brUomn(  niMhiplBIlif  (Quay  and  Gumaid). 

Near  Hatniltoa. 

Labiitomnt  UntiginMU  T.  H,  Bean. 

One  caught  on  hook,  like  last,  and  in  same  locality. 
IvTa  mariniu  (Linaieiu). 

Adult  from  Victoria  Park  and  eight  youi^  from  Hamilton. 

EnniMH  loi^roitrii  <Cope}. 

Two  examples  from  the  Ducking  Stool,  taken  in  February>  1910, 
and  larger  125  mm.  long. 

Cuba. 
Most  of  the  material  from  this  country  was  presented  to  the 
Academy  during  1914  by  Mr.  Charies  T.  Ramsden,  of  GuanUUiamo. 
A  small  collection  was  also  received  recently  from  Dr.  J.  W.  Ross, 
made  at  Varadero,  on  the  north  coast.  In  1904  Dr.  Henry  A. 
Pilsbry  made  a  small  collection  at  Sancti  Spiritus. 

Anfoillft  ahrit;p>  RafioHque. 

One  adult  from  GuantdQamo. 
Ounlivila  panouu  P«r. 

Many  from  Bahia  Honda,  about  ten  miles  south  of  Havana   were 
obtained  by  Dr.  P.  Wiksell,  in  June,  191.3. 


1915.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  255 

PkjUolMtoi  limlNitai  Cope. 

Two  examples  of  this  rare  toad  were  presented  by  Mr.  Ramsden^ 
who  obtained  them  at  Monte  Libano  in  Guant&namo  in  1913. 

Ooaatedti  albtgalarii  Dum^ril  and  Bibron. 

Four  from  San  Carlos  in  Guant&namo. 

TartBtola  onbftiia  GundUeh  ftod  Peten.    - 

One  example  of  this  rare  species  was  secured  July  6,  1914,  by 
Mr.  Ramsden  at  Puerto  Escondido,  Guant&namo. 

AboIU  oqneitril  Merrem. 

One  from  Varadero. 

AboUi  Inoini  Dum^ril  And  Bibron. 

One  from  Sancti  Spiritus,  which  agrees  with  Cocteau's  figure, 
except  that  the  occipital  plate  is  large  and  with  several  scales  inter- 
posed anteriorly.  The  occipital  plate  is  also  colored  as  a  large 
conspicuous  white  spot. 

AboUi  argeaUolm  Cope. 

Two  from  tree  trunks  at  Sierra  del  Maguey  at  San  Carlos. 

AaoUi  MtLgrm  Dum^iil  and  Bibron. 

Two  from  Monte  Libano  in  Guant&namo. 

AboUi  loyiianA  Cocmu. 

One  from  La  Victoria  at  Monte  Toro  in  Guant&namo. 

AntUf  argUUeoof  Cope. 

One  from  Bayate  in  Guant&namo. 

AboUi  alBtaotBi  Cope. 

One  from  La  Union  near  Monte  Libano  and  another  from  Bayate. 

AboUi  poreatni  Gray. 

One  from  Guantdnamo  in  1913. 

AboUi  uignitieopi  Hallowell. 

Many  from  Guantdnamo,  at  Bayate  Cerza  de  Concepcioncita, 
La  Coloura,  La  Colima,  Mai  Paso  at  El  Palmar,  Alto  de  La  Union, 
and  El  Peru  at  Monte  Libano.  Dr.  Pilsbry  also  obtained  it  at 
Sancti  Spirit  as. 

Loioeephalui  oariBAtni  Gray. 
Varadero. 

Loiooophalui  Tittatoi  (HaUoweU). 

One  received  from  the  town  Ceigo  de  Availlia,  presented  by  Mr. 
E.  R.  Casey,  and  one  from  Sancti  Spiritus. 
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CoUitnt  t%gtm  (Cocuiu). 

One  example  of  this  rare  species  was  obtained  at  Sancti  Spiiitus 
by  Dr.  Pilsbry.    It  is  much  paler  than  Cocteau's  plate,  and  lai^y 
grayish  above  at  present. 
AmaiT*  knbaii  Coctcnu. 

Road  from  Ouantftnamo  to  Baracoa.    Uncommon. 
AmpliUlwiM  onbaaa  Pctcn. 

One  from  Cienfuegos,  obtEuned  by.  Dr.  Pilsbry  in  April,  1904. 
Mr.  Ramsdcn  also  sent  one  from  San  Esteban,  La  Demejasua  io 
Oriente  Province.  He  says  it  is  found  under  rubbish,  and  to  a  great 
extent  under  or  in  the  ground,  and  comes  up  in  ploughing  and  in 
deep  hoeing;. 
Tjphlopa  Inmbrigftli*  (Linnnus). 

Cienfuegos,  San  Juan  di  Latran  and  Majajua,  from  Dr.  Pilsbry 
in  1904.  Mr.  S.  H.  Hamilton  also  secured  it  at  Santiago  de  Cuba. 
TropidophU  melaiinra  (SehLegci). 

Two  from  (iuantdnamo,  one  reddish  and  the  other  dark  brown.     • 

TraUnoThlnna  variabilit  Dumfhl  and  Bibron. 

\'aradero. 

Altopbi*  UIKOlittT  (Hibrnn). 

La  Vigia  hill  at  Trinidad,  from  Dr.  Pilsbry. 

litimaddplliv  andros  llcLnhardl  aod  Ldtken. 

Sancti  Spiritus. 

AnbrtDD  TitUtQf  <GuBiU»ch  iDd  Pttera). 

Suncti  Stiiritus. 
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Harmfvlm  MMnphUuUMoa  (lUiuaoi). 
HaloMBtrai  «dM«uloBl«  (OdHnk). 
Bi»i|Urtti  puetatu  (Asuiii). 
TrMharapa  amBMopkthftlMa  (Bloeh). 

C«TBBX  UtB»  Avwit, 

Upenau  mMBUtu  (Bloch). 
Uponau  nutiHlant  ValMwicnuM. 
CtTTtotomni  roitnt  Cope.    rig.  i. 

Hea<i  2}  to  3;  depth  31  to  4;  D.  IX,  10;  A.  II,  8,  i  or  II,  9,  i; 
scales  23  or  24  in  I.  1.  to  caudal  base  and  1  or  2  more  on  latter;  1) 
scales  al>ove  I.  1.;  5  Rcales  below  I.  I.  t«  anal  origia;  snout  2}  to  4 
in  head;  eye  3|  to  5j;  maxillary  3}  to  4j;  interorbital  5}  to  5j. 

The  two  larger  examples,  when  fresh  in  alcohol  were  generally 
oIivaee(ius   above  and   brighter   or  more   brilliant   on   sides.     Just 


Fig.  1. — CrypUilomut  rostut  Cope, 

below  lateral  line  two  lengthwise  parallel  brick-red  to  deep  rosy 
streaks,,  upper  of  which  obsolete  after  falling  of  1.  I.  In  similar 
fashion,  though  reversed,  a  similar  pair  of  more  or  less  yellon'ish 
lengthwise  parallel  streaks,  lower  more  or  less  obsolete,  especially 
behind,  or  broken  irregularly  into  small  ilt-define<l  spots.  Head 
dark  alxjve,  with  a  reddish  streak  from  front  of  eye  to  maxillarj-, 
and  another  parallel  one  more  inferior.  Postorbital  region  with  rosy 
or  red  blotches,  irregular,  rather  large  and  well  spaced.  Upper  lip 
dusky-olive,  lower  pale  or  whitish.  Each  of  teeth  with  median 
warm  bronii  streak  or  blotch.  Branchiostegal  region  on  throat 
brilliant  rosy-oarmine.  Obliquely  parallel  with  pectoral  base,  above 
or  inside  and  below  outside  a  reddish  streak  fading  out  below.  Origin 
17 
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of  pectoral  above  with  blackbh  spot.  Dorsal  reddish.  Pectonl, 
ventral  and  anal  mostly  yellowish.  Caudal  olivaceous-green  with 
faint  vertical  streaks.  Iris  reddish.  Color  later  faded,  generally 
brownish  above,  whitish  below.  Fins  all  brownish.  Iris  slaty. 
Teeth  whitish.  The  smaller  examples  lack  most  of  the  brilliant 
colors  of  the  adults.     Length  64  to  110  nun. 

This  brilliant  species  was  taken  in  a  large  sdne  near  Kingston  on 
February  12, 1914.  As  it  is  apparently  rare  and  little  known,  I  have 
given  the  alxive  notes,  and  also  a  figure  of  the  lai^est  example. 
Cope  originally  gave  a  very  crude  figure  and  incomplete  account  of 
the  coloration.  His  type  has  been  examined  and  compared  in  the 
present  study,  and  although  greatly  faded  there  is  no  doubt  as  to 
the  identification.  Cryplotomus  crassicepa  T.  H.  Bean,'  from  Ber- 
muda, is  also  a  synonym. 
Spuiiom*  abbottiip-  do*'    Fi«.  2. 

Head  3i;  depth  2J;  D.  IX,  10,  i;  A.  II,  9;  P.  u,  H;  V.  I,  5; 
scales  23  in  1.  1.  to  caudal  base,  and  2  more  on  latter;  2  scales  above 
1.  1.  to  spinous  dorsal  origin;  6  scales  below  1.  1.  to  anal  origjn;  3 
median  predorsal  scales;  3  median  scales  on  breast  before  ventnl 
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smallest  and  aomewhat  approximated,  and  posterior  on  each  side 
largest  and  flare  backward.  Both  inner  buccal  folds  broad.  Tongue 
large,  thick,  fleshy,  not  free.  Nostrils  simple  pores,  slightly 
separated,  level  with  upper  part  of  eye  and  anterior  about  last  fourth 
in  snout  length.  Interorbital  slightly  convex.  Preopercle  ridge 
not  very  distinct,  inclined  little  forward. 

Gill-opening  extends  forward  about  opposite  middle  of  eye.  Gill- 
rakers  about  5+11,  slender,  fine,  scarcely  pungent,  nearly  3  in 
filaments,  and  latter  about  equal  eye.  Pseudobranchis  large  as 
filaments.    Branchiost^als  slender,  graduated.    Isthmus  convex. 

Scales  large,  cycloid,  in  even  lengthwise  aeries,  more  or  less  equal 
in  size,  though  largest  on  middle  of  sides  and  breast.     Ventral  with 


Fig.  2.—Spari»oma  abbotti  Fowler.     (Type.) 

free  pointed  axillarj'  scaly  flap,  about  l  length  of  fin.  Fins  naked, 
except  laige  .scale.s  covering  caudal  base.  L.  I.  complete,  high, 
mostly  concurrent  with  dorsal  profile,  and  falls  midway  along  side 
of  caudal  peduncle,  ^^cales  in  1. 1.  slightly  smaller  than  those  adjoin- 
ing.    Tulws  all  more  or  less  branche<l. 

Dorsal  origin  nearly  at  first  third  Iwtween  snout  tip  and  laitt 
doreal  ray  base,  spines  all  pungent,  and  edge  of  fin  entire.  Anal 
with  spines  small  and  mostly  flexible,  fin  otherwise  similar  to  dor<al. 
Caudal  with  hind  eilgo  rounded.  Pectoral  small,  first  rudimentary 
ray  short  and  as  concealed  thorn,  fin  extending  J  to  anal.  Ventral 
inserted  alwut  opposite  pectoral  origin,  fin  reaching  I  to  anal.  \>nt 
close  before  anal. 

Color  in  alcohol  generally  dull  olivaceous,   much  brighter  and 
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with  mottled  appearance,  due  to  obscure  whiUsh  spots  and  shades 
of  brownish,  when  fresh.  Lower  surface  of  head  and  breast  with 
ochraceouB  tints.  Head  with  dull  purplish-brown  tints  above. 
A  narrow  bluish  line  extends  from  lower  front  eye  edge  to  comer  of 
mouth.  Iris  greenish-yellow.  Throat  or  braachiostegal  region 
brownish  or  sooty-black.  Breast  clouded  with  deep  brownish,  this 
shade  appearing  as  a  few  scattered  spots  also  on  lower  surface  of 
head  and  lower  sides.  Dorsals,  caudal  and  anals  dusky-brown. 
Membrane  between  first  and  second  dorsal  spines  dusky,  and  ra>-ed 
dorsal  largely  mottled  with  dusky  on  its  greater  outer  portion. 
Anal  pale  basally,  though  outer  portion  of  fin  largely  blackish  its 
whole  extent.  Caudal  with  5  obscure  vertical  dark  cross-streaks. 
Pectoral  with  its  entire  base,  both  inside  and  outside,  slaty,  fin 
slightly  yellowish  basally  otherwise,  and  becomes  dusky  terminall)'. 
Ventral  dusky  in  front,  whitish  behind.  .  , 

Length  113  mm. 

Type,  No.  39,868,  A.  N.  S.  P.    Kingston,  St.  Vincent  Island,  West 
Indies.     February  12,  19U.     R.  M.  Abbott. 

q  is  Allicrt.  if  not  likplv  tn  nrnve  idont.ifal     «n*i.   c__. 
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Trinidad. 

Mr.  Abbott  also  made  a  small  collection  from  this  island  in  Febru- 
ary, 1914.  GrapsuB  maculattAS  was  obtained  on  the  shore  west  of 
Port-of-Spain.  Bithynis  ensiculus  and  Paeudothdphusa  garmani 
were  secured  in  the  San  Juan  River  near  San  Juan. 

PcMilnriehtliyi  bimaeuUtni  (LinnaMw). 

Adult  from  the  San  Juan  River  near  San  Juan.  When  fresh  the 
back  was  olivaceous,  and  lower  surface  paler.  Sides  of  head  silvery. 
Iris  reddish.  Blackish  humeral  blotch  horizontally  ellipsoid,  and 
in  pale  area.  Caudal  blotch  blackish,  large,  and  includes  middle 
caudal  rays.  Streak  of  leaden  along  middle  of  side.  Dorsal  and 
pectoral  like  back,  also  anal  with  exception  of  front  edge  which 
orange,  like  ventrals.    Caudal  yellowish  basally,  tips  grayish. 

LtMttoi  rttieuUtiu  (Peters). 

Many  females  and  a  few  males  from  the  San  Juan  River  near 
San  Juan.  Also  three  males  from  the  Blue  Basin  in  Blue  Basin 
Falls.    These  examples  are  very  variable. 

CoaodOB  AObUif  (linnmis). 

One  secured  by  Mr.  Warrington  in  1900. 
^midmu  pnlehtr  (Gill). 

Adult  from  the  St.  Joseph  River  near  St.  Joseph,  and  a  young 
example  from  the  Blue  Basin. 

ntutb^rodaetyliii  nrielii  (Boett<er). 

One  from  near  Port-of-Spain.  In  life  the  throat  was  brilliant 
lemon-yellow,  though  has  now  faded  white  in  alcohol. 

Costa  Rica. 

Dr.  Philip  P.  Calvert  placed  a  small  collection,  made  in  1909,  in 
my  hands  for  study.  It  has  not  been  presented  to  the  Academy. 
I  am  indebte<l  to  Dr.  Calvert  for  the  favor  of  examining  the  col- 
lection as  well  as  for  the  notes  pertaining  to  it.  Several  interesting 
crustaceans  are  also  contained  in  it.  These  are  Palmnon  jamaicensis 
for  the  Rio  Bananito,  Pseudothelphusia  richtnandi  from  Quebrada 
Honda  near  Juan  Viftas,  and  Potamocarcinus  nicaraguensis  from 
Peralta. 

BiTllliai  ilthmaillil  Carman. 

Two  from  Laguna  at  Juan  Villas. 
FrUpiehthyi  aimeotoai  (Regao). 

Three  from  the  Rio  Bananito. 
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DasdiobatN  ^pagTapku  KelgnteiD. 

Two  examples,  one  in  life  a  br^ht  vermilion  color  and  the  other 
gray.    Both  taken  at  Philadelphia  South  Farm. 

D«mdnbfttM  Uneteriu  <8chi»td«). 

Holanda  Farm. 
AplyaUu  heliBB  Copa. 

Carta^o.    Dr.  Calvert  gives  the  following  note: 

"There  was  an  exceedingly  handsome  frog  here,  one  of  which  we 
took  to  the  hotel  and  kept  for  some  days.  When  "asleep"  its  body, 
exclusive  of  legs,  is  63  mm.  (2§  ins.)  long.  Ordinarily  the  upper 
surface  of  body  and  legs  is  a  bright  pea^reea,  below  the  body  is 
speckled  white  and  reddish-brown,  with  a  band  of  brilliant  beautiful 
blue  on  each  side  of  the  abdomen.  We  photographed  it  as  we  noticed 
great  color  changes.  When  first  caught  it  was  pale  green.  When 
we  took  it  out  of  the  vasculum  at  the  hotel  it  was  a  dark  dirty  green 
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dachneri.  In  the  earlier  accounts  of  P.  nigricans  little  note  is  taken 
of  the  color.  Prof.  Starks  states  that  Madeira  River  specimens 
have  the  lengthwise  -lines  and  cross-bars  more  distinct  than  those 
from  Para. 

PcMilarielithjo  biaaeidatiu  (Luuumw). 

Head  3  to  3} ;  depth  2\  to  2f ;  scales  32  to  35  in  1. 1.  to  caudal  base 
and  2  or  3  more  on  latter;  7  scales  above  1. 1.,  rarely  6;  7  scales  below 
I.  1.,  rarely  6;  12  to  15  predorsal  scales;  snout  3f  to  4  in  head;  eye 
2f  to3;  maxillary  2}  to  2|;  interorbital  2}  to3;  length  45  to  58  mm. 
Six  examples. 

Among  my  earlier  material  belonging  to  this  species,  the  specimens 
from  the  Tocantins  headwaters  each  have  a  cluster  of  dusky  dots 
at  base  of  each  lateral  scale,  no  other  dots  on  outer  portions  of 
scales,  where  apparently  none  were  ever  present,  and  thus  lengthwise 
series  of  inconspicuoas  spots  are  evident.  In  these  the  predorsal 
scales  are  interrupted  on  the  anterior  median  line,  though  closely  and 
irregularly  approximated,  several  being  saddled  over  the  ridge 
of  the  posterior  half.  In  the  larger  of  my  examples  of  Astyanax 
bartkttii  the  predorsal  line  is  more  or  less  interrupted,  though  in  the 
larger  the  squamation  is  mostly  destroyed.  The  Paramaribo  A. 
orientalis  is  pale  in  color,  and  in  agreement  with  the  Ceard  material, 
though  without  pigmented  dots  on  the  sides  at  present,  and  the 
fallen  predorsal  scales  have  left  pockets  showii^g  they  were  probably 
more  or  less  completely  placed  as  saddles.  A.  lacustris  shows  the 
scales  of  the  predorsal  closely  approximated,  though  only  those  of 
the  posterior  half  formed  saddles.  A,  jacuhiensis  shows  the  pre- 
dorsal scales  with  a  nearly  complete  naked  strip  in  front  and  without 
the  dark  pigment  dots,  or  only  very  faint  sparse  ones,  at  the  bases 
of  the  scale  exposures.  The  body  is  also  much  deeper.  Prof. 
Starks  mentions  that  Lake  Extremos,  Lake  Papary  and  Ceara  Mirim 
examples  have  fewer  anal  rays  (25-27),  while  in  the  Para  material 
they  were  more  numerous  (31-32).'*  Of  the  first  he  says:  ''These  are 
perhaps  referable  to  Astyanaz  himaculaius  novce  Eigenmann,  though 
the  lateral  band  is  not  so  definite  as  in  the  picture  of  the  original 
specimen.''  A.  bimaculalus  nova  I  have  been  unable  to  find  noticed 
elsewhere.  Finally  I  have  described  A,  rupununi^  from  British 
Guiana,  which  in  no  way  differs  from  Ceard  material.  It  shows  the 
predorsal  scales  nearly  completely  forming  saddles  over  the  me<lian 


*  Stanford  Univ.  Publ.  (Fiahe*  Stanford  Exp.  Brazil),  March  17,  1913,  p.  16. 

•  Proo.  Acad.  Nat.  Sci.,  Phila.,  1914,  p.  242,  fig.  6. 
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line,  thus  allowing  for  the  error  of  its  inclusion  ia  Aatyanax,  though 
as  a  synonym  of  P.  bimaculatua  it  must  be  suppressed, 
SgrrutlBitit  iliomb«ni  (Lianaiu). 

One  112  mm.  long  from  Barro  Alto.     The  back,  above  the  lateral 
line  is  marked  with  rather  numerous,  and  in  most  cases   more  or 
less  dark  brownish  or  dusky  vertical  axxtts. 
PrKaeantm*  pirftTa  (Cuvicr). 

Two  examples,  1(>0  and  214  mm.  In  the  smaller  specimen  the 
spots  sso  larger,  more  distinct,  and  more  sparse,  also  pale,  and  on 
basal  region  of  tail  larger. 

PimilodalU  ^TMila  (Vilencifnnea). 

One  172  mm.  long.     Maxillary  barbel  reaches  anal  ori^n.     Outer 
mental  barbel  extends  only  for  first  fifth  in  depressed  pectoral  spine. 
Adiirase  fin  2}  in  combined  head  and  trunk  lei^Ii. 
FltflMtonini  jagTiTib«n*i»  xp.  nov.    Ftn-  3. 

Head,  mea.sured  to  hind  edge  of  oceijntal  process,  3;  depth  4|: 
D.  I,  7;  A.  I,  4;  P.  I,  .5;  V,  I,  5;  lateral  scutes  from  pectoral  axilla 
2.5  to  caudal  base  and  2  more  on  latter;    5  scutes  b«tween  dorsal 
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at  end»!,  bi6d,  44  in  upper  jaw  and  47  in  lower  jaw,  one  of  bifurcations 
always  shorter  and  smaller  than  other.  Inner  buccal  folds  rather 
wide.  Tongue  broad  and  fleshy.  Each  lateral  comer  of  buccal 
disk  with  slender  barbel  about  equal  to  eye  in  length.  Nostrils 
large,  together,  dividing  frenum  falls  little  before  last  fourth  in 
snout  length,  socket  much  less  than  that  of  eye,  and  both  fall  within 
confines   of   intemasal   space.     Anterior   nostril   simple   pore   with 


KiR,  'S-~Pleeoiilomtt»  jagiiribentU  Fowlrr.     (Ty|>c,) 

cutaneous  flaj)  l>ohind  forming  valve  completely  covering  slight  ly 
largcr  posterior  nostril.  Interorbital  rather  wide,  double  concave, 
due  to  slightly  (■lrvate<l  suprauccipit^  median  ridge  and  each  supra- 
orbital also  lieing  little  elevated.  Hind  edge  of  occipital  ridge 
broadly  triangular.     Opercle  large,  moderately  porous. 

(iill-upening  Kmall,  lateral,  oblique,  and  extends  forwanl  al>out 
opposite  fin<t  third  in  eye.     Isthmus  broad,  alwut  IVf  in  snout. 
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Body  everywhere  minutely  spinulose.  Scutes  on  back  slightly 
carinate,  and  lateral  series  obsoletely  ao  anteriorly.  N'one  of  scutes 
carinate  below  adipose  fin.  Six. scutes  between  dorsal  and  adipose 
fin.  Occipital  process  bordered  only  by  median  scute  behind. 
Edge  of  gill-opening  bordered  with  slightly  enlarged  spinules.  Lower 
surface  of  head  and  abdomen  covered  with  small  granular  scales, 
all  densely  and  minutely  spinulose.  Fin  spines  all  spinulose,  those 
on  outer  edges  of  pectoral  and  ventral  larger  and  form  rather  j^ular 
rows  more  pronounced  termin^ly.  Outer  surfaces  of  fin  rays 
minutely  spinulose.  L.  1.  evident  as  simple  smalt  pores  extending 
back,  one  in  each  suture,  between  scutes  forming  series  from  median 
hind  edge  of  opercle. 

Dorsal  origin  nearly  midway  between  snout  tip  and  oii^n  of 
adipose  fin,  and  depressed  spine  (damaged)  apparently  moderate. 
Adipose  fin  with  stron^y  compressed  large  bent  spine,  1}  to  caudal 
base,  and  inserted  little  behind  last  third  in  space  between  dorsal 
origin  and  caudal  base.  Anal  inserted  slightly  before  hind  edge  of 
dorsal  base,  or  about  midway  between  pectoral  axil  and  caudal 
base,   depressed   fin   extending  2}   to   latter.     Caudal    moderate 
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Also  No.  39,931,  A.  N.  S.  P.,  paratype,  same  data.  Head  3;  depth 
4};  D.  I,  7;  A.  I,  4;  lateral  scutes  26  to  caudal  base  and  2  more  on 
latter;  snout  1}  in  head;  eye.5|;  mouth  width  3;  interorbital  2}; 
length  103  mm. 

Related  to  P.  aurogiUtatus  (Kner).  In  that  species  the  dorsal 
spots  are  larger  and  ill-defined  and  the  space  between  the  ventrals 
is  mostly  granular.  Kner's  figure  shows  the  granules  sparsely 
irregular  on  the  breast,  whereas  in  the  present  species  they  are  mostly 
uniform.  Other  allied  species,  which  agree  in  having  the  occipital 
bordered  by  a  single  nuchal  scute,  are  P.  wuchereri  GQnther  and 
P.  una  Steindachner.  The  former  has  two  series  of  spots  on  each 
dorsal  membrane  and  the  region  between  the  ventrals  is  naked  or 
with  but  few  granules.  In  the  latter  species  the  scutes  on  the  belly 
are  reduced  to  a  minimum.  P.  lexi  R.  Von  Ihering,  P.  variipictus 
R.  Von  Ihering  and  P.  ancisiraides  R.  Von  Ihering  all  differ  in 
coloration. 

(Named  for  the  Rio  Jagurib^.) 
LtriMriiohtkyt  dtrbyi  ap.  dov.    Fig.  4. 

Head,  measiu^  to  hind  edge  of  gill-opening  5};  depth  9};  D. 
I,  7;  A.  I,  5;  P.  I,  6;  V.  I,  5;  scales  31  in  lateral  series  to  caudal 
base,  lateral  keels  united  or  approximated  after  19  scales;  22  scales 
behind  dorsal;  3  predorsal  scales;  head  width  l^V  ^  its  length; 
bead  depth  at  occiput  2|;  snout  If;  eye  5;  mouth  width  4;  inter- 
orbital 3);  dorsal  spine  li;  anal  spine  1|;  pectoral  spine  1);  ven- 
tral spine  If. 

Body  slender  in  profile,  deepest  at  dorsal  origin,  and  well  depressed. 
Caudal  peduncle  well  depressed,  long,  and  surfaces  similarly  widely 
convex  above  and  below. 

Head  moderately  long,  depressed,  broadly  convex  above  and 
more  or  less  flattened  below.  Snout  convex  over  surface,  profile 
also  very  slightly  convex,  and  length  about  f  greatest  width  opposite 
front  of  eyes.  Eye  moderate,  with  eye-socket  well  notched  behind, 
general  form  ellipsoid,  and  center  falls  about  last  third  in  head 
length.  Mouth  anterior  or  slightly  before  middle  in  snout  length, 
transverse,  and  jaws  firm.  Inner  edge  of  each  mandibular  ramus 
with  5  fine,  slender  teeth,  close-set  and  uniserial.  Upper  jaw  with 
10  similar  smaller,  inconspicuous  teeth.  Buccal  disk  elongate, 
hind  edge  and  outer  surface  of  lower  lip  entire,  though  front  edge  of 
disk  laterally  and  before  each  barbel  fringed.  Lateral  barbel  short, 
about  I  in  eye.  Tongue  broad,  fleshy,  apparently  not  free.  Nostrils 
together,  within  an  aperture,  but  slightly  less  than  eye  length,  also 
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extend  well  into  front  interorbital  region.  Intemasal  space  2f  in 
interorbitol.  Cheeks  level  or  very  slightly  coDvex.  Interorbital 
mostly  flattened  medianly,  and  as  supraorbit^  rii^es  sl^tiy 
elevated  of  somewhat  concave  ajtpearance.  Opercle  lai^e,  rather 
porous.  Supraoccipital  wide,  completely  divides  truly  first  predotsal 
scale. 

Gill-openings  lateral,  extend  forward  about  opposite  hind  edge 
of  eye.  Gill-rakers  about  3+8  short,  firm  points,  about  i  length  of 
gill-filaments,  and  latter  about  2  in  eye.  Isthmus  broad-  Bran* 
chiostegals  broad. 

Scales  or  scutes,  all  more  or  less  minutely  epinescent.  Scutes 
on  belly  in  rather  irref^lar  rows,  anteriorly  5,  antero-medianty  3, 
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outer  or  upper  and  lower  enlarged,  especially  former,  which  con- 
spicuously compressed  and  osseous.  Pectoral  reaches  ventral,  spine 
rather  flexuous  at  tip,  equals  longest  rays.  Ventral  inserted  slightly 
before  dorsal  origin,  spine  long  and  flexuous,  and  extends  back 
slightly  beyond  front  of  anal.  Vent  slightly  nearer  ventral  than 
anal  origin. 

Color  in  alcohol  dull  brownish  above,  mottled  obscurely  with 
dark  towards  upper  lateral  regions.  Lower  surface  of  body  immacu- 
late whitish.  Fins  pale  brownish,  rays  and  spines  all  rather  finely 
spotted  dusky.    Several  dusky  spots  along  side  of  head.     Iris  slaty. 

Length  175  mm.  (caudal  tip  damaged). 

Type,  No.  39,932,  A.  N.  S.  P.  Rio  Jagurib6  at  Barro  Alto,  Brazil. 
November,  1913.     Mr.  C.  F.  Derby. 

Also  No.  39,933,  A.  N.  S.  P.,  paratype  same  data.  Head  5^; 
depth  9;  D.  I,  7;  A.  I,  5;  scales  31  to  caudal  base  and  1  more  on 
latter;  scales  approximated  after  first  19;  snout  If  in  head;  eye 
4|;  mouth  width  4;  interorbital  3|;  length  150  mm.  (caudal  tip 
damaged). 

This  species  appears  to  be  related  to  Loricaria  apixii  Steindachner, 

which  differs  in  having  the  lateral  keels  approximated  after  the 

twenty-third  scale,  fewer  scales  in  transverse  series  across  the  belly, 

and  in  the  nasal  sockets  not  extending  into  the  anterior  interorbital 

region.  From  mast  all  other  species  L.  derbyi  differs  in  the  en- 
larged uppermost  caudal  ray. 

(Named  for  Mr.  C.  F.  Derby.) 

Ltbiitos  nUouUtai  (Peten). 

Three  examples  15  to  30  mm.  They  all  show  a  blackish  ocellus 
on  side  of  back  just  before  dorsal  fin.  The  largest  example  also 
has  about  a  dozen  vertical  streaks  made  up  of  the  darker  olive 
ground-color  and  a  dusky  streak  traasversely  over  dorsal  near  base. 
These  examples  were  obtained  near  the  coast. 

Tropidumi  torqnatiif  (Wied). 

One  example,  187  mm. 
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BT  JAUES  A.  O.   BEHN. 

In  these  PROCEsa>iNa8  there  recently  appeared  a  paper  by  the 
present  author  entitled,  "A  Contribution  to  the  Knowledge  of  the 
Orthoptera  of  Ai^ntina. "'  This  study  was  based  wholly  on  material 
collected  by  Mr.  P.  Jorgensen,  of  Buenos  Aires,  and  submitted  to  us 
for  study  by  that  gentleman  and  Mr.  Esben  Petersen,  of  Silkeborg, 
Denmark.  Since  the  appearance  of  the  above-mentioned  paper, 
several  additional  collections  from  Argentina,  made  almost  wholly 
by  Mr.  Joi^ensen,  have  been  received  from  the  same  persons  and, 
in  addition,  a  small  but  very  interesting  series  from  Mr.  Carlos  Liter, 
of  Buenos  Aires, 
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DBRICAPTERA. 

Family  LABIDXJRIDiB. 
LaMdura  zaatkoptti  (Stil). 

La  Cumbre,  Prov.  of  Cordoba.    (Lizer.)    One  male. 

This  individual  is  identical  with,  though  very  slightly  smaller  than, 
the  specimen  from  Puerto  Bertoni,  Paraguay,  recorded  by  us  as 
Demogorgon  batesi.*  Burr*  now  considers  the  genera  Labidura  and 
Demogorgon  to  be  inseparable  and  synonymizes  batesi  of  Kirby  under 
the  older  name  xanthopuSf  which  action,  as  far  as  we  can  determine 
from  our  material  and  the  literature,  is  correct.  St&l  described  the 
species  from  Rio  Janeiro  and  Buenos  Aires,  while  Borelli  has  recorded 
it  from  Salta,  province  of  Salta,  Argentina. 

Family  LABIIDiB. 
LaUa  miaor  (Unnaua). 

Buenos  Aires.     (Lizer.)    One  male. 

The  only  previous  Argentine  record  for  this  widespread  species 
is  from  Concordia  (Borelli,  Bollet.  Mus.  Zool.  Anat.  Comp.  Torino, 
XVII,  No.  418,  p.  6). 

FamUy  FORFIOULIDiB. 
Dorm  Uatan  (E>ch«eh.). 

Misiones.    January,  1911.    (Jorgensen.)    Two  males,  four  females. 

ORTHOPTEBA  (s.  s.). 

Family  BL  ATTID  JBL 
SubfamUy  PSEUDOMOPIXiE. 
FMadomopt  atf iMta  Shdford. 

Misiones.  January  1,  1911,  March  31,  1909,  December  10,  1909. 
(Jorgensen.)    Three  males,  one  female. 

Florincia,  Rio  Tapenaga,  Province  of  Santa  F6.    Two  females. 

Alto  Pencosa,  Proxince  of  San  Luis.  December  20-22,  1908. 
(Jorgeasen;  from  composite  Ximenedia  microptera,)     Five  males. 

In  none  of  the  al)ove-listed  males  is  there  any  trace  of  the  pale 
antennal  annulas  referred  to  by  Shelford  and  Rehn  as  occurring  in 
the  female.  The  single  female  here  listed  lacks  the  greater  portion 
of  the  antennse.  The  latter  specimen  has  the  tegmina  quite  piceous, 
with  only  the  marginal  field  and  the  edging  of  the  region  of  the  costal 


*  Entom.  New.-*,  XXII,  p.  247. 

'  TraiM.  Entom.  Soc.  London,  1910,  p.  185. 
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veins  straw  colored,  although  the  coloration  of  the  pronotal  disk 
and  of  the  limits  is  normal.  The  Alto  Pencosa  and  Florincia  speci- 
mens have  the  region  of  the  costal  veins  of  the  tegmina  almost  as 
yellowish  as  the  pronotal  margin.  The  range .  of  the  species  is 
extended  considerably  westward  by  the  Alto  Pencosa  record. 

iMhSOpUM  nif*  BruDiicr. 

Misiones.    December  8,  1909.    (Jorgenaen.)    One  male. 

ItetaiMpttn  Tilil  Saunun. 

Buenos  Aires.     (Lizer.)     One  male. 

La  Cumbre,  Prov.  of  Cordoba.     (Lizer.)     One  male,  one  female. 

Misiones.     Januarj',  1911.     (Jorgensen.)     One  male. 

The  above  males  have  been  compared  with  Paraguayan  specimms 
of  the  same  sex.  The  Buenos  Aires  individual  has  the  interocular 
portion  of  the  occiput  quite  rufeseent,  a  condition  not  founi)  in  any 
of  the  other  specimens  examined.  The  female,  which  sex  was 
previously  uniinown,  has  abbreviate  lateral  non-attingent  sublanceo- 
late  tegniina,  much  aa  in  the  North  American  /.  johnsoni,  from  which 
it  can  l)e  readily  separated  by  the  slenderer  build,  relatively  larger 
and  broader  head,  more  transverse  pronotum,  more  tapering  tegmina 
and  shorter,  more  robust  cerci.  The  measurements  of  the  female 
are  as  follows:  length  of  body,  14.8  mm.;  length  of  pronotum  4.2- 
greatest  widtli  of  pronotum,  5.5;   length  of  tegmen,  3.6. 

Tlie  only  previous  record  of  the  species  from  Argentina  is  that 
from  Corricnt^-s  by  Saussure. 
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BUtUlla  ftrmaBifla  (UmuBui). 

Misiones.    July  30,  1909.     (Jorgensen.)    One  male. 
Mendoza,  Prov.  of  Mendoza.     (A.  C.  J.  Haarup.)     One  male. 
Buenos  Aires.     (Lizer.)     One  male,  one  female. 

^BUttoUa  eonfpena  Bninner.   . 

Misiones.    January,  1911.     (Jorgensen.)     One  male. 
This  specimen  fully  agrees  with  the  original  description  of  the 
species,  previously  known  only  from  Brazil  and  Sapucay,  Paraguay. 

CeraUnoptora  pueriUi  new  species. 

Tji^e:  cf;  Misiones,  Argentina.  July.  30,  1909.  (P.  Jorgensen.) 
[Acad.  Nat.  Sci.  Phila.,  type  no.  5230.) 

In  general  form  this  species  is  apparently  closest  to  C.  otomia 
(Saussure)*  from  Mexico,  from  which,  however,  it  differs  in  the 
larger  .size,  the  more  extensive  tegmina,  which  reach  to  the  base  of 
the  fifth  abdominal  segment,  the  more  rounded  distal  margin  of  the 
tegmina,  the  emarginate  supra-anal  plate  and  the  different  coloration. 

Size  medium;  form  subovoid;  surface  polished.  Head  with 
only  the  outline  of  the  occiput  visible  cephalad  of  the  pronotum; 
eyes  separated  by  nearly  twice  their  width;  autennse  in  length 
exceeding  the  body.  Pronotum  traasverse;  cephalic  and  lateral 
margins  regularly  arcuate,  very  faintly  flattened  dorsad  of  the  head, 
caudal  margin  arcuato-truncatc.  Tegmina  slightly  more  than  one 
and  one-half  times  as  long  as  the  pronotum,  reaching  to  the  base  of 
the  fifth  abdominal  segment,  broad,  the 
greatest  width  subequal  to  the  length  of  the 
pronotum  and  contained  one  and  one-half 
times  in  the  tegminal  length;  costal  margin 
very  gently  arcuate,  strongly  rounding 
distad  to  the  broadly  rounded  distal  margin, 
sutural  margin  nearly  straight;  marginal 
field  broad  and  short,  anal  field  subpyri- 
form,  the  anal  sulcus  reaching  the  .sutural 
margin  nearly  two-thirds  the  length  of  the 
latter  from  the  base;  venation  distinct, 
discoidal  vein  with  six  rami  toward  the 
costal  and  dLsto-costal  margin.  Wings 
minute.  .-Vbdomen  from  near  the  base 
narrowing  in  width  di.stad;  supra-anal  plate 
transverse.    mo<lerately    pro<luced     mesad, 


Fig.  1.  —  Ceratinoptera 
pu erilia  new  spt'f'ies. 
Dorsal  outline  oi  type. 
(X  3.j 


•  Revue  et  Magasin  de  Zoologie,  (2),  XX,  p.  98  (1868). 
18 
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arcuato-emarginate  latorad,  distinctly  but  shallowly  V-emar^nate 
mcsad;  cerci  damaged;  sul^enital  plate  transverse,  emai^^inato- 
truncate  Diesad,  provided  laterad  with  articulate  styles  of  moderate 
length.  Cephalic  femora  with  the  ventro-cephalic  toai^ji  having 
four  median  and  three  distal  spines,  between  which  groups  the  margin 
is  provided  with  a  number  of  spinulations.  Median  and  caudal  femora 
well  spined  veutrad;  caudal  metatarsi  aubequal  to  the  remainder  of 
the  tarsal  joints  in  length.  AH  of  the  tarsi  with  distinct  arolia 
between  the  claws. 

General  color  of  head,  dbk  of  pronotum,  of  greater  portion  of 
tegmina  when  in  repose  position  over  the  thoracic  segments,  coxs  and 
of  limbs  raw  sienna,  the  lateral  portions  of  pronotum  and  marginal 
field  of  tegmina  subhyaline.  Dorsum  of  abdomen  largely  blacki^^b 
mesad,  the  lateral  portions  of  the  s^ments  increasingly  of  the 
general  color  distad;  ventral  surface  of  the  abdomen  mesad  of  the 
general  color,  broadly  bordered  laterad  with  blackish,  very  narrowly 
edged  with  the  pale  color,  subgenital  plate  quite  solidly  and  contrast- 
ingly blackish.  Head  with  the  eyes  blackish  brown;  face  marked 
with  bone  brown  as  follows;  a  clouded  bar  between  the  eyes,  ventnid 
of  this  between  the  ocelli  traces  of  another  weaker  one,  between 
the  antenme  arcuate  line  of  six  spots  with  another  spot  ventrad  of 
each  antennal  scrobe  and  on  each  side  a  single  »milar  one  ventrad 
of  this  line;  palpi  tipped  with  bone  brown;  antenns  of  the  general 
color  becoming  <larker  distad.  Pronotal  disk  with  six  pairs  of 
points  and  a  pair  of  small  clouds  of  bone  brown.  Limbs  marked  with 
hone  brown  at  the  insertion  of  the  spines  and  at  the  distal  extremltv 
of  most  of  the  tarsal  joints. 

Measurement. 
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specimen  fully  agrees  with  the  original  description  and  bears  a  great 
superficial  resemblance  to  species  of  Periplaneta. 

SubfamUy  EPILAMPRINiE. 
SpiUapra  itigmatiphoim  Rehn. 

Misiones.  January  1,  1911,  February  14,  1911,  November,  1910, 
December,  1909,  1910  and  1911.     (Jorgensen.)    Ten  males. 

These  specimens  are  almost  all  darker  than  the  type,  several  with 
the  markings  considerably  darker. 

XpUampim  Tertioalii  Burmeitter. 

Misiones.    December,  1909  and  1910.     (Jorgensen.)    Two  males. 
Both  of  these  specimens  have  the  subgenital  plate  strongly  asym- 
metrical and,  in  similar  fashion,  a  projection  extending  toward  the 

right  side. 

Subfamily  BLATTINiE. 

Blatta  oiientalii  linnsus. 

Buenos  Aires.     (Lizer.)     One  male. 

SubfamUy  PANCHLORINiE. 

Paaahlora  tkalaMina  SauMure  and  Zehntner. 

Buenos  Aires.     (Lizer.)     One  female. 

Misiones.  January  3,  1910  (at  light),  November  16,  1909.  Two 
females. 

The  Buenos  Aires  record  is  the  most  southern  known  for  the 
species. 

^Paaehlora  iXoUta  Bunneuter. 

Misiones.  Januar>'  3,  1910,  November,  1910.  (Jorgensen.)  One 
male,  one  female. 

This  is  the  first  Argentine  record  of  this  widely  distributed  species, 
which  previously  had  been  recorded  from  localities  extending  from 
Mexico  to  Brazil. 

Subfamily   BLABERIN^E. 
Momaatria  bignttata  (Thunberg). 

Misiones.  May  20  and  23,  1909.  (Jorgensen.)  One  male,  two 
nymphs. 

Blaptiea  dnbia  (SenUle). 

Buenotf  Aires.     (Lizer.)     Two  males,  one  female,  one  nymph. 

La  Cuinbre,  Prov.  of  Cordoba.     (Lizer.)     One  nymph. 

Specimens  have  also  l>een  examined  from  Cruz  del  Eje,  Prov.  of 
Cordoba;  Cordoba,  Prov.  of  Cordoba;  Carcaraila,  Prov.  of  Santa  Fe 
and  Kosario. 
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SubfamUy  CORYDIIN*. 
MalMtora  fnlTiUm  Rihii. 
Miaiones.     January  1,  1911.     (JorgenBen.)     Two  males. 

LstiBdlk  kT^ntlu  new  gpedn. 

Type:    cf;  Misiones,  Argentina,    January  14,  1010.      (P.  Jorgeo- 
aen.)     [Acad.  Nat.  Sci.  PMla.,  type  no.  5231.] 

Apparently  closer  to  L.  puaiUa  Sausaure  and  Zehntner  (BioL 
Cent.-Amer.,  Orth.,  I,  p.  112)  from  Tarma,  Peru,  than  to  any  other 
member  of  the  genus,  agreeit^  in  having  the 
ulnar  vein  similariy  ramose  toward  the  costal 
mai^n,  but  difTcring  in  the  pronotum  being  more 
transverse  elliptical  with  no  truncation  to  the 
caudal  margin,  In  the  more  numerous  costal  veins 
to  the  tegmina,  in  the  subrenifonn  shape  of  the 
anal  field  of  the  same  and  in  the  non-annulate 
antennse. 

Size  small;  form  elongate  elliptical;  texture  of 
surface  coriaceous,  largely  short  pilose.  Head 
with  entire  width  of  vertex  visible  cephalad  of  pronotum,  the  outline 
of  orciput  subtruncate;  eyes  large,  interspace  between  them  slightly 
greater  than  the  depth  of  a  single  eye;  antenna  moniliform.  Pro- 
notum transverse  elliptical,  the  greatest  length  contained  about  one 
and  three-eighth  times  in  the  greatest  width;  cephalic  ma^n 
tiubtruncate,  caudal  margin  gently  arcuate,  not  at  all  truncate;  a 


Fig.  2.-L> 

argcnti    

Hperici).  Dorsal 
outline  of  prono- 
turn  of  typ«. 
(X8.1 
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General  color  bone  brown,  the  limbs  paling  to  fawn  color.  Pro- 
notum  ^^ith  the  lateral  portions  sayal  brown.  Antenn®  of  the 
general  color,  non-annulate;  eyes  blackish. 

Measurements. 


Length  of  body 5.8  mm. 

Length  of  pronotum 1.6     " 

Greatest  width  of  pronotum 2.2     " 

Length  of  tegmea  - 7.0     " 

Greatest  width  of  tegmea 2.6     " 

The  type  is  unique. 

Subfamily  OXYHALOIN^E. 
Choritoatura  minuta  SauMure. 

Misiones.     1909.     (Jorgensen.)     One  male. 

This  and  Saussure's  record  of  a  specimen  from  Corrientes  are  the 
only  ones  with  exact  locality  known  for  the  species,  which  was 
originally  described  from  the  Pampas. 

Family  MANTIDiB. 
Subfamily  ORTHODERINiE. 
Xaatoida  barmtiftori  (Giebel). 

Rio  Salado,  Prov.  of  Buenos  Aires.    Two  males. 

These  specimens  fully  agree  with  the  individuals  from  the  Misiones 
previously  examined  by  us,  except  that  the  coloration  is  somewhat 
darker.  The  present  record  considerably  extends  the  range  of  the 
species,  previously  known  only  from  Nova  Friburgo,  state  of  Rio 
de  Janeiro,  Brazil,  and  the  Misiones  territory  of  Argentina. 

*  Xaatoida  tanaii  (Perty). 

Mendoza,  Prov.  of  Mendoza.  January  17,  1905.  (Haarup.) 
Three  males. 

This  species  was  previously  known  only  from  Brazil. 

OrthodareUa  oraata  Giflio-Tot. 

Jujuy,  Prov.  of  Jujuy.     December,  1911.     (Jorgensen.)     One  male. 

This  individual  is  the  seeond  male  and  third  specimen  known  of 
this  remarkable  genus  and  species.  Originally  described  in  1897 
from  the  female  sex,  taken  at  Caiza  in  the  Bolivian  Chaco,  the  next 
record  of  its  capture  was  made  by  Chopard,^  who  first  described  the 
male  sex  from  a  specimen  taken  at  Santiago  del  Estero,  Argentina,  in 

'Bull.  Soc.  Entom.  France,  1911,  pp.  141-143,  figB.  1,  2. 
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January.  The  prt-sent  individual  fully  agrees  with  Chopard's 
(k'si-ript  ion  and  iiKurt'.  except  that  our  specimen  is  of  a  brownish 
inKti'tul  of  greeiiisli  pliaae  of  coloration. 

Subfamily  MANTINf. 

Minioni's.    Fi'hruary,  1911.    (Jorgensen.)    Three  males. 

Mcntlota,  I*n>v.  of  Mondoza..     ^Haarup.)     One  male,  one  female. 

Tlu'  Mendota  male  i^  ^niewhat  smaller  than  the  Misiones  individ- 
ual *>f  that  si'x,  but  othorwiso  inseparable.  Two  of  the  Misiones 
niHlei«  arv  of  n  browniinh  phase  of  coloration,  while  the  other  specimens 
are  itnvniKli.  Meiidoia  is  the  most  southern  locality  from  which  the 
siHvi*>s  is  known. 

CoptoptM;!  Ug*nllmt  [HurmnMn) 

Misiones.  .lanuar\'.  February.  19U;  Febniarj-i,  1910,  Dec«nber, 
ll>10.     \Jorsi'ns«'n,^     Eleven  luale^ 

Itiieni^  Ain'*.     il-iitT,^     One  female. 

These  st*tviniens  v:ir\'  considerably  in  si«e.  The  individual  fram 
Bueniv:  .Vires  is  the  sinalU'st  female  of  the  species  we  have  9e«i.  ns 
measiirt'inent^  Knut::  length  of  Ixxly.  52.5  mm.:  length  of  |Mvmonim. 
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TbMprotU  Tidna  SauMiire  and  Zehntoer. 

Misiones.  January,  1911,  January  15,  1910,  March  21  and  26, 
1910,  April  30,  1910,  May  5.  1910,  December,  1910.  (Jorgensen.) 
Four  males,  five  females. 

Subfamily  VATINiE. 
Paraatogmatoptora  anipanetata  (Burmeister). 

Tapia,  Prov.  of  Tucuman.  Elev.  800  meters.  March-April, 
1903.     (G.  A.  Baer.)     One  female.     [Hebard  Coll.] 

Buenos  Aires.     (Lizer.)     One  female. 

The  former  is  the  most  elevated  locality  from  which  the  species 
has  been  taken.  The  distal  extremities  of  the  median  and  caudal 
femora  and  the  adjacent  portion  of  the  tibiae  in  the  Tapia  female 
are  dark  brownish,  with  which  color  the  external  face  of  the  cephalic 
coxae  is  also  in  large  part  blotched,  the  proximal  portion  of  the 
corresponding  femora  also  suffused  with  the  same.  The  external 
face  of  the  cephalic  femora  also  has  a  median  spot  of  brownish  on 
the  usual  yellowish  ground. 
Stagmatoptora  hjaloptora  (Perty). 

Tucuman,   Prov.  of  Tucuman.    March   16,    1911.     (Jorgensen.) 
One  male. 
Misiones.     March  11,  1907.     (Jorgensen.)     One  female. 

FamUy  PHASBilDJB. 
SubfamUy  ANISOMORPHINiE. 

Agathamara  eratta  (BUnchard). 

La  Cumbre,  Prov.  of  Cordoba.     (Lizer.)     One  female. 

A  pair  from  Cruz  del  Eje  in  the  same  province  have  also  l)((n 
examined. 

Subfamily  CLITUMNIN.*. 
Stolaoziphai  eatattatoi  Rehn. 

Misiones.     April  12,  1910.     (Jorgensen.)     One  female. 

The  prei^nt  individual  is  slightly  larger  than  the  specimen  pre- 
viously n^corded  by  as  from  the  Misiones.* 
^Caratiiai  latieapi  Caud«U. 

Misiones.    January,  1911.     One  female,  one  immature  female. 

These  specimens  agree  completely  with  the  original  description 
of  the  unique  t\T>e  of  the  species  and  genus  from  Sapucay,  Paraguay. 
The  adult  is  of  almost  exactly  the  same  dimensions  as  the  t>T>e, 


•Proc.  Acad.  Nat.  Sci.  Phila.,  1913,  p.  301. 
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while  the  immature  specimen  is  about  three-fourths  as  long,  with  the 
subgenital  opercule  relatively  less  developed. 

Family  AOfUDID.a. 
SubfamUy  ACHYDIIN^. 
ProtototUs  lobnlatn*  (SOI). 
La  Cumbre,  Prov.  of  Cordoba.    (Lizer.)    One  female. 
This  is  the  first  exact  Argentine  record  from  south  of  the  Misiones. 

ApDtattix  bmnsri  Hancock. 

Jujuy,  Prov.  of  Jujuy.    February,  1911.    (Jorgensen.)     Onemale. 
Previously  recorded  by  us  from  Embarcacion,  Salta. 

Subfamily  EUMASTACIN^. 
■HaayntM  UgrifBurr. 

Embarcacion,   Prov.   of  Salta.     April,   1911.     (Jorgensen.)     One 
female. 

This  specimen  fully  agrcps  with  a  male  of  the  species  from  CorumbA, 
Brazil.  Bruner'a  M.  brasiliensis^"  appears  to  be  very  doubtfully 
distinct,  as  the  differential  characters  given  are  very  slight,  the 
presumably  different  measurements  being  largely  accounted  for  hj* 
different  general  size,  and  in  consequence  they  are  hardly  proportional 
The  present  specimen  shows  the  following  measurements: 
Length  of  body. 26.5  mm. 
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€«phalO60iilia  eoitalaU  Burmeiater. 

Misiones.  January,  1911,  February  1,  11  and  14,  1911,  March 
22  and  24,  1910,  April  5,  1910,  November  1,  1910,  December,  1910. 
(Jorgensen.)  Four  males,  nine  females,  one  immature  male,  three 
immature  females. 

Posadas,  Misiones.     (C.  Schrottky.)    One  male. 

Rio  Tapenaga,  Prov.  of  Sante  F^.    One  male. 

Buenos  Aires.     (Lizer.)     Five  males,  two  females. 

La  Cumbre,  Prov.  of  Cordoba.  (Lizer.)  Four  immature  males, 
four  immature  females. 

^phaloaoiiiia  oalamni  BurmeiaterT 

Tucuman,  Prov.  of  Tucuman.  March,  1911.  (Jorgensen.)  One 
male. 

We  refer  the  present  specimen  to  this  poorly  understood  species 
with  a  quer>'.  The  fastigium  is  faintly  tapering  with  the  apex  little 
blunted,  which  feature  is  not  in  accord  with  the  original  description, 
but  this  seems  of  minor  importance,  as  there  is  some  individual 
variation  in  this  respect  in  the  group.  The  size  is  appreciably  less 
than  that  originally  given  for  the  sex  (3}  inches),  but  in  this  our 
specimen  Ls  ver>'  close  to  the  male  from  Brazil  measured  by  Brunner 
and  tentatively  referred  by  him  to  calamus,^^ 

The  original  localities  for  this  species  were  Villa  Occidental,  Gran 
Chaco  and  the  Rio  Apa. 

^•phalotCBllia  lilMaU  Bmnner. 

Mendoza.     (Haarup.)     One  male. 

Tapia,  Prov.  of  Tucuman.  Elev.  600  meters.  March-April,  1903. 
(G.  A.  Baer.)     One  female.     [Hebard  Coll.] 

The  Tapia  rc*cord  extends  the  range  of  the  species  to  the  northward. 

SubfamUy  ACRIDIX.E. 

Hyaloptor  JX  niiip«llllil  Charpentier. 

Mi.siones.     Januar>',    1911,    October,    1911,    November   2,    1910. 
(Jorgensen.)     Three  males,  four  females. 
La  Cumbre,  Prov.  of  Cordoba.     (Lizer.)     One  male. 
The  La  Cumbre  rword  is  the  most  southern  kno^Ti  for  the  species. 

Tmxalii  breTieornii  (Jubannson). 

San  Lorenzo,  Prov.  of  Jujuy.  October,  1911.  (Jorgensen.)  One 
female. 


"  Verb.  k.-k.  zool.-bot.  Gesdl.  Wien.,  XL,  p.  117. 


282  PROCEEDINGS  OF  THE  ACADEUT  OF  [ApT.^ 

Orpbnlk  pagana  (StU). 

Misiones.     January    15,    I91I,   February,    1911,    October,    1911, 
December,    1910.     (Joi^ensen.)    Four    males,    stix     females,    one 
immature  male. 
Ambljtropidia  rebnaU  Bmner. 

Misiones.    April  26,  1910.     (Jorgensen.)    One  female. 

Amblrtropidia  anitralia  Bnincr. 

Buenos  Aires.     One  female.     [Hebard  Coll.] 
FanrphnU  gTamiiMa  Bmncr. 

La  Cumbre,  Prov,  of  Cordoba.     (Lizer.)     One  female. 
Orplinlalla  panotati  (DeGecr). 

Misiones.     January,  1911,  April  5, 1910.     (Jontensen.")      One  male. 
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Papipappm  elaratUniif  Sauarare. 

Tucura  Catanlil,  Department  of  Limay  Centro,  Territory  of 
Neuquen.     (Lizer.)     Two  males,  one  female. 

This  species  was  described  from  the  region  between  the  Rio  Negro 
and  the  Rio  Chubut,  which  area  lies  southeast  of  where  the  present 
materia]  was  taken.  No  other  records  are  known  for  the  genus  and 
species. 

Pamliaia  aeumiliatft  (DeOeer).     [CalopUma  aeuminala  of  authors.] 

Buenos  Aires.    One  female.     [Hebard  Coll.] 

SubfamUy  OMMEXECHINiE. 

Omill«ZM)U  ■enriUei  Blanchard. 

Misiones.  January,  February  and  October,  1911,  November, 
1910,  December  20,  1910.  (Jorgensen.)  Four  males,  eight  females 
[three  pairs  in  copula]. 

From  this  material  it  is  evident  that  the  species  is  dimorphic  in 
wing  length,  all  three  pairs  taken  in  copula  differing  individually 
in  this  respect,  two  pairs  having  the  males  brachypterous  and  the 
females  macropterous  and  the  other  pair  having  the  male  macropter- 
ous  and  the  female  brachypterous.  Of  the  unmated  specimens  one 
male  and  one  female  are  macropterous  and  four  females  brachyp- 
terous. In  the  brachypterous  individuals  the  apices  of  the  tegmina 
vary  from  straight  to  strongly  uncinate.  From  the  present  evidence 
it  would  appear  that  germari  Burmeister  is  merely  the  macropterous 
phase  of  the  present  species,  but  we  do  not  wish  to  establish  this 
synonymy  until  we  are  l)etter  acquainted  with  Brazilian  material 
of  the  genus.  All  of  the  present  series  are  of  a  brownish  coloration, 
some  more  blackish  brown  than  others. 

•pfttluUnm  fUli  Bolivar. 

Posadas,  Misiones.  September,  1912.  (Schrottky.)  One  female. 
Oram  moiutroia  Bruner. 

La  Cumhre,  Prov.  of  Cordoba.  (Lizer.)  One  adult  female,  one 
inmiature  female. 

This  striking  fonn  was  previously  recorded  from  the  country  l>e- 
tween  Bahia  Blanca  and  Cordoba. 

Subfamily   LOCUSTIN\f:. 
C«rjaerii  anguitipenaif  (Bmoer). 

Posadas,  Misiones.     April  8,  1910.     (Jorgensen.)     One  female. 
Misiones.    April  8,  1910.     (Jorgensen.)     One  male. 
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Slcdronotni  iBvlp**  (8iU). 

Misiones.  January,  1911.  (Jorgensen.)  Two  males,  three 
females. 

OiadTonatn*  dlicoldanl  (3crville). 

Misiones.  March  19-29,  April  13-30,  May  30,  June  12,  July  1, 
1910.     (Jorgensen.)     Five  males,  seven  females. 

All  of  the  above  specimens  have  the  discoidal  field  of  the  tegnuna 
more  or  less  maculate. 

ElBOoUon  vitidioaU  (Serville). 

Misiones.  January  12-18,  1910,  January,  1911,  February  II, 
March  12  and  24,  November,  December,  1910.  (Jorgeasen.)  Eight 
males,  ten  females. 

La  Cumbre,  Prov.  of  Cordoba.  (Lizer.)  Two  adult  males,  one 
immature  male,  one  immature  female. 

The  Misiones  specunens  bear  out  the  facta  previously  stated  by 
us"  regarding  the  divergence  of  material  from  this  locality  from 
tj-pical  Buenos  Aires  individuals,  the  only  difference  from  the  points 
there  noted  being  the  lack  of  dull  purplish  on  the  humeral  regions  <d 
two  males  and  the  but  very  faint  indication  of  it  in  another.  TTie 
La  Cumbre  adults  are  similar  in  form  and  coloration   to  Buenos 
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Zoniopoda  emenUU  (BUnchard). 

Misiones.    December,  1910.     (Jorgensen.)     One  male,  one  female. 
La    Cumbre,    Prov.    of   Cordoba.     (Lizer.)     Two    males,    three 
females,  five  immature  specimens. 

ZoniopodA  omnieolor  (BUnchard). 

San  Luis.     One  male.     [Hebard  Collection.] 

Dipenthiii  paragnay^iuii  Bmner. 

Misiones.  January,  1911,  February  11,  March  16  and  19,  1910 
(Jorgensen.)     One  male,  five  females. 

h&ptymtk  flliformif  (ServUl«). 

Misiones.    January,  1911.     (Jorgensen.)     One  male,  one  female. 

L^ptyima  obMura  (Thunberg). 

Misiones.    January,  1911.     (Jorgensen.)     One  male,  one  female. 

^StoiiMrif  interior  Bnmer. 

Misiones.    September  25,  1910.     (Jorgensen.)     One  female. 
This   species   was   previously   known   only   from   Corumbd   and 
Cuyaba,  Brazil,  and  Puerto  Suarez,  Bolivia. 

^laniia  graeUUma  GigUo-Tos. 

Misiones.    Januar>'  30,  1911.     (Jorgensen.)     One  male. 
Buenos  Aires.     Two  females.     [Hebard  Collection.] 
These  are  the  first  records  of  the  species  from  Argentina. 

InniU  paUida  Brunpr. 

Misiom>s.  Januar>'  and  Januar>'  30,  1911.  (Jorgensen.)  One 
male,  two  females. 

These  specimens  are  of  the  pale  green  phase  of  the  type. 

*  ZygoelUtron  mperbiim  Rehn. 

Misiones.     February  14,  1910.     (Jorgensen.)     One  female. 

This  is  the  first  rei»ord  of  the  genus  from  Argentina.  The  species 
was  describtHl  from  Sapucay,  Paraguay,  and  the  present  specimen 
has  been  compareil  with  paratypes. 

•  Alaoai  fptLciliu  StAl. 

Misionf's.     February,  1911.     (Jorgensen.)     One  immature  male. 

The  present  specimen  appears  referable  to  this  species.  The 
general  characters  are  those  of  gracilis,  although  the  caudal  tibiae 
are  blackish  distad. 

This  is  the  first  record  of  the  species  from  Argentina. 
Abraerii  lignatipM  (Brun«r). 

Misiones.     December,  1910.    One  male. 
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■ohiltO««IM  ptna«niti  (Burmaiter), 

Yuto,    Prov,    of    Jujuy,     November,    1911.     (Jorgensen.)     One 
female. 
Diohraplni  alongatai  GigUo-Tos. 

La  C'uml>re,  Prov.  of  Cordoba.     (Lizer.)     Two  females. 

Bupno:i  Air«s.     One  male,  one  female.     [Hebard  Collection.] 
Siehioplni  pnnstnUtQ*  (ThuDbcrtt}. 

Xliriionos.     Januarj-  14,  1910,  Januarj-,  1911,   Februar>*  8,   1910, 
December,  1910.     (Jorgensen.) 

La  Ciimbre,  Prov,  of  Cordoba.     (Lizer.)     One  male,  throe  females. 

One  La  Cumbre  female  has  decided  clear  buffy  patches  ou  the 
caudal  femora, 
Dlehroplni  dnbini  Bruni^r. 

MLsiones,     January,  Februarj-,  1911,     (Jorgensen.)      Five  male^ 
nine  females. 


1915.)  NATURAL  SCIENCES  OP  PHILADELPHIA.  287 

This  is  the  first  record  of  the  present  species  from  Argentina.    The 
material  fully  agrees  with  topotypes  from  Sapucay,  Paraguay. 

OtmUU  TioUeea  (Thunberg). 

Misiones.     March   19,  April  26,  May  3-6,  July  1,  August  31, 

October  1,  Deceml)er,  1910.     (Jorgensen.)     Four  males,  ten  females. 

San  Lorenzo,  Prov.  of  Jujuy.    October  30,  1911.     (Lizer.)     One 

male. 

Family  TBTTIOONIID.S). 

Subfamily  PHANEROPTERIN.*:. 

BurgilU  miifionnm  Rehn. 

Misiones.    January,  1911.     (Jorgensen.)     Two  females. 

Hyperophora  major  Bninner. 

Yuto,    Prov.    of    Jujuy.     November,    1911.     (Jorgensen.)     One 
male. 

Lifooatiniif  oliTaoeni  (Brunner). 

Misiones.     February,  1911.     (Jorgensen.)     Two  females. 

•  Homotoioha  fafoopnnetata  C«udeU. 

Misiones.     October,  1911.     (Jorgensen.)     One  female. 

This  specimen  fully  agrees  with  a  female  from  Sapucay,  Paraguay, 
the  type  locality,  from  which  point  alone  the  species  was  previously 
known. 
Thaiidoria  melanoen^mU  (StAl). 

Misiones.    January,  1911.     (Jorgensen.)     One  male. 

This  specimen  has  the  cephalic  femora  without  black,  which  color 
b  present  elsewhere  as  usual  in  the  species.  The  only  previous 
Argentine  record  is  that  of  the  type  from  Buenos  Aires.  The  other 
known  records  are  from  Montevideo,  Uruguay,  and  Puert©  Bertoni, 
Paragua}'. 

S«aphiira  nigra  (Thunberg). 

Tapia,  Prov.  of  Tucuman.  Elev.  600  meters.  March-April, 
1903.     (G.  A.  Baer.)     Two  females.     [Hebard  Collection.) 

One  of  tht»se  specimens  is  of  the  usual  atro-chalybeous  type,  the 
other  approaches  variety  B  of  Brunner. 

OraBiiiad«ra  olara  Brunner. 

Misiones.     Januar\%  1911.     (Jorgensen.)     One  male. 

Buencis  Aires.     (Lizer.)     Two  males,  one  female. 

This  species  was  previously  known  only  from  Buenos  Aires,  and 
Montevi<l(»o,  Uruguay. 

Orammadera  albida  Brunner. 

Misiones.     Februar>',  1911.     (Jorgensen.)     One  male. 
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Fli7Uopt*ra  ipinaloim  BruDun. 

Misiones.    January  26,  L910,  January,  1911.    (Jorgensen.)    Two 
males. 
•FhyUopUn  allicdM  Caoddl. 

Misiones.     January,   1911,  December,   1910.     (Jorgeosen.)     Two 
females. 

"When  compared  with  a  topotypic  female  from  Sapucay,  Paraguay, 
the  present  material  is  seen  to  agree  completely,  except  that  ibe 
ovipositor  is  somewhat  smaller,  in  length  being  6.5  and  6.7.inm., 
instead  of  8,  as  tlescribed  and  as  in  the  topotype.  This  difference  is 
probably  geographic.  The  species  is  new  to  Argentina,  previously 
being  known  only  from  the  type  locality. 
■HUroocntrniii  «iigniUtnm  Bruoner. 

Misiones.     October,  1910.     (Jorgcnsen.)     One  female. 

This  is  the  first  Argentine  record  for  the  present   species,  the 
previous  records  being  Puerto  CaI)eilo  and  Brazil. 
SubfamUy  PSEL'DOPHYLUS^. 

DMrHBlU  normklit  Brunner. 

Buenos  Aires.     (Lizer.)     One  female. 

Subfamily  CONOCEPHALIN-B. 

Ckalopfil  gTUili*  Rcdtenbscbtr. 

Buenos  Aires.     One  male.     [Hebard  Collection.] 
The  species  has  lx*n  recorded  from  localities  extending  from  Cuba 
to  Buenos  Aires  and  Montevideo. 

I(«ioaiioii«pk*la«  piooaiu  Rcdtcntimchrr, 
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portion.s  of  South  America  has  enabled  us  to  correct  several  of  our 
previous  identifieations  of  specimens  as  belonging  to  this  species. 
The  material  from  Sapucay,  Paraguay,"  reported  in  1907,  we  find 
on  re-examination  to  be  .V.  vicinus  Kamy,  subsequently  described 
from  Rio  Grande  do  Sul,  Brazil,  and  Paraguay.  The  Buenos 
Aires  female  recorded  by  U8»«  we  now  find  to  be  the  very  closely 
related  S\  fusco-margincUus  Redtenbacher. 

*V«oeono«6phallll  fUMomari^lUltttl  (Redtenb»cber). 

A'.  satunUiis  Rohn  (nee  Griffini),  Proc.  Acad.  Nat.  Sci.  Phila.,  1913,  p.  375. 

Buenos  Aires.    January  14,  1909.     (Jorgensen.)     One  male. 
This  is  the  first  record  of  the  species  from  Argentina,  the  previous 
records  \mng  from  Curitiba,  Brazil,  and  Montevideo,  Uruguay. 

Soaoroeorjphni  Tiridil  (Redtenbacher). 

Misiones.    January,  1911.     (Jorgensen.)     One  female. 

The  only  previous  Argentine  record  is  from  Buenos  Aires.  The 
other  kno^Ti  records  are  from  Rio  Grande  do  Sul,  Brazil,  and  Monte- 
video, Uruguay. 

■•Boroeorjphni  kraoMi  (Redtenbaclier). 

Posadas,  Misiones.  Elev.  80  meters.  March  6,  1909.  (Jorgen- 
sen.)    One  female. 

The  only  previous  exact  records  of  this  species  are  those  of  the 
types  from  Theresopolis  and  Rio  Grande  do  Sul,  Brazil. 

Family  QRYIjIiID.S). 

Subfamily  GRYLLOTALPINiE. 
OrjU^talpa  elarasiana  SauMure. 

Mendoza.     1904-1905.     (Haarup.)     One  female. 

This  is  the  first  record  of  the  species  since  its  original  description 
in  1874  from  Argentina  without  exact  locality.  The  types  were 
males  without  apparent  wings,  while  the  present  specimen  has  cau- 
date wings,  but  in  every  other  respect  our  individual  is  in  accord  with 
the  description. 
*l«apUriteai  oamerani  Giglio-TrM. 

Buenos  Aires.     One  male. 

This  is  the  first  record  from  Argentina  for  the  species,  which  was 
previously  kno\\Ti  only  from  Paraguay. 
Saapt«iiteai  bortUii  GiRiiu-To*. 

Jujuy,  Prov.  of  Jujuy.  December  1,  1911.  (Jorgensen.)  Two 
females. 

»»Proc.  Acad.  Nat.  Sci.  Phila..  1907,  p.  390. 
»«/WJ.,  1913,  p.  375. 
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Embarcacion,  Prov.  of  Salta.  February,  1911.  (Jorgensen.) 
One  nymph. 

La  Cuinbro,  Prov.  of  Cordoba.     (Lizer.)     One  male. 

Men<loza,  Prov.  of  Mendoza.  Februarj'  12  and  27,  1908.  {iar- 
gensen.)     Two  ftmaies. 

The  above  reconls,  with  our  previous  ones  from  the  Misiones  and 
Chacrastie  Coria,  Mendoza,  and  that  of  Giglio-Tos  from  San  Lorouo, 
Jujuy,  constitute  all  the  Argentine  records  of  the  species. 
Hamobini  (Argital*)  habardi  new  (peciea. 

When  compared  with  .V.  (A.)  brasiliensis,  the  present  species  is 
found  to  have  a  proportionately  deeper  pronotum,  to  be  decidedly 
darker  in  general  coloration  and  to  have  a  decidedly  shorter  ovipositor. 

Tj'pe:  9  ;  Buenos  Aires,  Argentina.  (C.  Liser.)  [Acad.  Nat 
Sci.  Phila.,  type  no.  o276.] 

Size  very  lai^e  for  the  genus;   form  compact;    head  rather  Urge 

and  rounded,  but  a  little  flattcne<i  in  front,     Maxillary  palpi  as  in 

brasiliensis.    Pronotum  decidedly  transverse,  but    not  -as    mucb  bo 

as   in    branliensis,    length    con- 
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Measurements  (in  millimeteYs), 

Buenos  Aires. 


9                                         (Paratype.) 

(Type.) 

Misiones. 
(Paratype.) 

Length  of  boily    10. 

10.2 

10.2 

Length  of  pronotum                         1.7 

1.8 

1.9 

Greatest  (caudal)  width  of  pro- 

notum         3 

3 

3.1 

Length  of  tegmen                             6.9 

7 

6.4 

Length  of  wing                                14.9 

14.7 

14 

Length  of  caudal  femur             .       7 

7.1 

7.2 

Length  of  ovipositor 3.8 

3.6 

3.9 

Though  the  color  pattern  is  very  ol>scure  in  these  dark  specimens 
before  us,  it  shows  a  distinct  similarity  to  that  of  the  usually  pale 
brasiliensiH,  in  which  species  the  color  pattern  is,  as  a  result  of  the 
pale  general  coloration,  usually  decidedly  recessive.  In  the  present 
species  the  general  coloration  is  bister,  with  intermediate  channel 
of  tegmina,  under  parts  of  body  and  limbs  buffy,  the  latter  flecked 
with  bister  dorsad.  The  occiput  is  bister  striped  with  three  narrow 
buffy  longitudinal  lines.  The  maxillary'  palpi  are  pale,  clothed  with 
dark  hairs  and  ^nth  distal  portion  of  terminal  joint  briefly  infuscated. 
The  entire  lower  portion  of  the  face  and  lateral  lobes  of  the  pronotum 
are  buffv. 

In  addition  to  the  tj-pe  we  have  examined,  a  female  bearing  the 
same  data  and  one  from  the  state  of  Misiones,  Argentina,  taken  in 
February,  1911,  by  P.  Jorgensen.  These  specimens  are  all  in  the 
collection  of  The  Academy  of  Natural  Sciences  of  Philadelphia. 

We  take  pleasure  in  dedicating  this  species  to  our  co-worker, 
Mr.  Morgan  Hebard,  whose  ma.*<terly  paper  on  the  North  American 
species  of  this  genus  hsL^  placed  the  study  of  the  group  on  a  permanent 
basis,  making  po.^sible,  by  its  comprehensive  treatment  of  the  sub- 
ject, the  study  of  the  genus  as  a  whole. 

OryUni  ar^ntinm  SauMur«. 

Misiones.     Januarj,  1911.     (Jorgensen.)     Two  females. 

Jujuy,  Prov.  of  Jujuy.  April  and  December,  1911.  (Jorgensen.) 
Two  females. 

La  Cuinbre,  Prov.  of  Cordoba.     (Lizer.)     Three  females. 

Chacnis  de  C'oria,  Prov.  of  Mendoza.  Elev.  936  meters.  January 
9  and  11.  11K)7  and  1908.     (Jorgensen.)     One  male,  two  females. 

Of  this  series  the  Jujuy  and  Misiones  individuals  have  caudate 
wings,  the  others  have  abl>re\'iate  wings.  The  La  Cumbre  specimens 
are  more  unifonnlv  colored  than  the  others,  the  Chacras  de  Coria 
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THE  0EVTJ8  0BTLLU8  (OBTHOPTEBA)  A8  FOUVD  IV  AMEBICA. 
BY  JAMES  A.  G.  REHN  AND  MORGAN  HEBARD. 

To  the  systematic  orthopterlst,  the  crickets  of  the  genus  Gryllua 
have  pn>ven  to  ])e  one  of  the  greatest  stumbling-blocks  in  the  order. 
This  is  true  of  the  forms  found  in  both  hemispheres,  but  this  assertion 
has  esp<»cial  emphasis  when  the  American  forms  alone  are  considered. 
This  is  not  due  to  a  lack  of  study,  as  Scudder  and  Blatchley  have  in 
recent  years  both  endeavored  to  diagnose  certain  or  all  of  at  least  the 
North  Am(»rican  spt»cies,  using  what  might  be  called  "conventional" 
morphological  characters,  while  Lutz,  approaching  the  subject  from 
a  biometric  point  of  view,  concludes  that  species  in  an  anyway 
natural  sense  do  not  exist  in  the  genus,  in  this  skepticism  representing 
the  other  extreme  from  Scudder,  who  categorically  defines  a  number 
of  speci<»s. 

The  present  authors  have  been  unable  in  the  past  to  approach  the 
subject  with  sufficient  material  to  enable  them  to  do  more  than 
endeavor  to  assign  certain  of  their  series  to  various  of  the  forms 
recognize<l  by  Shudder.  There  has  been  constant  and  increasing 
difficulty  in  doing  this,  as,  while  some  individuals  would  fit  certain 
of  the  spe<*ific  descriptions,  others  would  be  found  agreeing  in  various 
features  with  two  or  more  of  the  specific  diagnoses,  the  sum  total 
of  almost  any  representation  showing  an  endless  complexity  of  the 
characters  used  to  differentiate  the  numerous  described  forms. 

The  fa<t  is  (juickly  n^cognizable  that  almost  all  of  the  d(*scriptions 
of  these  <|X'cies  were  chiefly  concerned  with  size,  coloration  (not 
color  pattern'),  venation  (in  number  of  transverse  (obliciue  of  Saussure) 
veins  in  Xhr  iiuih'  tegmen  and  numl)er  of  branches  of  the  mediastine 
vein  in  both  xxes),  tegininal  length,  degr(»e  of  developm(»nt  of  wings 
and  oviiX)sit<)r  length.  Such  factors  have  been  found  to  1h»  of  minor 
importance  or  of  no  sjxrific  value  whatsoever  in  certain  other  related 
genera,  and  th(»  natural  uncertainty  of  the  status  of  the  American 
forms  has  led  us  to  undertake  a  more  searching  study  of  these.  This 
work  is  basid  on  all  of  the  American  material  of  the  genus  before  us, 
1,504  siM-eiinens.  The  results  explain  to  our  complett*  satisfaction 
the  reasons  for  the  past  confusion,  a  summary  of  which  is  given 
below. 
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The  genus  Gryllua  is  found  in  America  everywhere  from  southern 
Canada,  to  Patagonia.  Many  forms  are  developed,  distinctive  in 
appearance  to  different  degrees,  but  possessing  iu  not  a  single  instaoce 
valid  and  constant  specific  cliaracters,  with  the  exception  of  GryUu* 
domeslicus,  a  distinctive  introduced  species. 

The  different  manifestations  of  the  only  native  American  specifti, 
GrylUis  assimi}i»,  arc  in  no  case  sufficiently  differentiated  or  constant 
to  be  considereti  geographic  races.  They  constitute  mere  variations, 
the  adaptation  of  this  exceedingly  plastic  species  to  local  en\nron- 
mental  conditions.  All  are  in  ^'arj'ing  degrees  unstable,'  but  certain 
geographic  Itniits  naturally  bound  the  distribution  of  each,  thus 
desert  adaptations,  such  as  those  described  as  peraonatus  and  armatui, 
are  never  found  in  the  well  watered  portions  of  the  continent,  nor  is 
the  tropical  adaptation,  assUnUis,  found  in  the  extreme  northern 
or  southern  portions  of  the  range  of  the  species.  This  is  of  couTKe 
explained  by  the  fact  that  the  environmental  conditions  producing 
these  variants  are  not  found  over  portions  of  the  range  of  the  species. 

The  work  of  Lutz^  has  already  demonstrated  the  error  of  using 
Inntrt.h  of  temniria.  winirs  and  ovitmsitur  as  charA/>t.<>iM    nt  dn<u>ifi<. 
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overlooking  characters  of  real  specific  value  in  the  exotic  series  of 
Gryllus.* 

OtjUui  ftMimilit  (Fabridus). 

1775.     [Achiia]  QMimilis  Fabricius,  SyBt.  Ent.,  p.  280.     [Jamaica.] 

1838.  Orlyllus]  pennsylvaniciut  Burmeuster,  Handb.  Ent.,  II,  abth.  II,  pt.  I, 
p.  734.     (Pennuylvania.) 

1839.  (rryUus  luctuosus  Serville,  Hist.  Nat.  Ins.,  Orth.,  p.  335.     [d",    9  : 
North  .\merica.) 

1839.     (iryllm  ahbrevuiius  Serville,  ibid.^  p.  336.     [  9  :  North  America.) 
1841.     Acfitta  nigra  Harris,  Ins.  Inj.  Veaet.,  Ist  ed.,  p.  123.     (New  England.) 
1854.     frVy//M«/M/np<74fiw  Blanchaixl.  Hist.  Chile,  ^ool.,  VI,  p.  32.     [(f,  9  : 
•  Valparai.so,  Coquimbo,  etc.,  Chile.) 

1858.  (iryllus  linenticeps  St  Ah  Kongl.  Svensk.  Freg.  Eug.  Kesa,  Zool.,  I, 
p.  314.     I  9  :  San  Francisco,  California.) 

1859.  (iriylluji]  aziecus  Saussure,  Rev.  Mag.  Zool.,  2*  ser.,  XI,  p.  316.     |  9  : 
Mcxi<*<).J 

1859.     (irlyUun]  cubeuifU  Saussure,  ibid.,  p.  316.     [Cuba.] 

1859.     (rrQUus]  iiiexicanus  Saussure,  ibid.^  p.  316.     (Mexico.) 

1862.     a[ruUm\  anouMus  Scu<ider,  Host.  Joum.  Nat.  Hist.,  VII,  p.  427.    [3  9  r 

Cambridge  and  Cape  OkI,  Massachusetts.) 
1862.     (rlrylluA]  neglectm  Scudder,  iWrf.,  p.  428.     [cT,    9:  Mas.sachu8etts 

and  C^ape  Cod,  MassachuM*tts.) 
1864.     airylluii]  pfr«onatUH  Uhler,  Proc.  Ent.  Soc.  Phila.,  II,  p.  547.     [1   9  : 

Kan.Has.) 
1869.     (iryllns  wpteiUrionaliH  Walker,  Cat.  Dermapt.  Saltat.  Br.  Mus..  I, 

p.    1^.     (:f,    9:  Oajaca,  Mexico;    west  coast  of  South  America;    San 

Domingo.) 
1869.     Gryllus  luridus  Walker,  ibui.^  p.  18.     (  9  :  Vera  Cruz,  Mexico.) 
1869.     (iryllus  diterminalus  Walker,   ibid.,  p.   19.     (cf,    9  :  Jamaica;    St. 

Vincent;  San  Domingo.) 
1869.     GrylluH  jxtrilut  Walker,  ibid.,  p.  20.     [cT:  St.  Vincent;   Brazil.) 
1869.     Gryllmt  nimHaris  Walker,  ibid.,  p.  20.     [  9  :  San  Domingo.) 
1869.     (iryUna   augnMultts   Walker,    ibui.^   p.    21.     (cf ,     9 :   Jamaica;    St. 

Vincent.) 
1869.     (irylluH  coutiugms  Walker,  ibid.^  p.  21.     (  9  :  St.  Vincent;  Brazil.) 
1869.     GrylluJi  HignniiptH  Walker,  ibid.^  p.  22.     (cf:  west  coast  of  .\merica.) 
1869.     GryllnH  co/rifMuH  Walker,  ibi/i.,  p.  23.     ( d^ :  Con.stancia,  Brazil.) 


of  Gryllui*  in  the  Briti.sh  Mu.»*eum,  Lutz  confimxl  hims<>lf  to  biometric  observa- 
tions and  faile<l  to  re<.'ognize  the  s|)ecific  units  involved.  The  extremt»s  of  ovi- 
positor length  for  thi.^  mtjcs  .•<how(Hl  a  minimum  of  5  mm.,  which  is  decidedly 
shorter  than  ever  foun<l  in  GryUun  cutsimilUt  (10.5  to  25.5  mm.  in  material  studied 
by  him,  unquestionably  referable  to  a««imi/i«,  and  in  our  pn»s<»nt  .Mini's  11.2  to 
23.2  nmi.  In  most  >en«*s  of  the  si)e<*ies  we  find  the  great  majority  of  sfiecimens 
to  show  an  ovijxi.-itor  length  m(*:isuring  between  12.5  and  21.5  mm.;. 

*  Lutz  al.***)  bri«*fly  dlscav^'s  the  genus  Atlnrtticus  in  his  paper,  where  from  a  few 
specimens  it  is  a.^>uin(il  that  similar  variations  in  length  of  ovipositor  and  caudal 
femora  v\\>x,  such  variations  demonstrating,  in  his  opinion,  the  invalidity  of  the 
two  sp«KMr^  for  whirh  tht*  nam«»s  Atlantiruji  pachymerun  and  dorsnUi^  had  been 
used.  This  i'onclu-oion  is  without  foundation,  .'is  he  totally  ovfTlook(*<l  the  fact 
that  ind«'iM*ndi*nt  of  general  bulk  the««e  two  .species  are  s<»parabl«*  by  trxcrellent 
iDorpholoKi<'al  chararttT-*.  U<»f(»nt  st tidies  ba.sed  Ujwn  e.xainplo  of  AtlanticuH 
show  that  at  lc:ist  nino  distinct  sixK-ifir  units  exist,  each  showinK  >onif  variation. 
it  is  true,  in  the  length  of  thr  ovijiositor  an<l  to  a  lesser  degn*e  of  th«»  caudal  femora, 
but  the  forms  have  excellent  genital  and  other  mor|)hologi(*al  characters,  each 
species  bciii^  far  l«*ss  plastic  than  Gryllus  axidmiliit.  This  would  Ih»,  in  part,  the 
explanation  of  Lutz's  i)o-ition  reganling  the  Old  World  forms  of  Gryllns.  A 
deep«'r  ^tudy  than  biomctric  measurements  of  two  dimensions  in  these  forms 
would  have  shown  excellent  mf)rphological  characters  for  a  numlK»r  of  species. 
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1869.     dri/Hus  mutidua  Walker,  ibid.,  p.  23.     1 9  ;  Brazil.) 

1869.    Orgtt'is  xiguatui  Walker,  iUd.,  p.  24.     [  C  :  Venezuela.) 

18ti9.     ilryllu^  ricariua  Walker,  ibid.,  p.  24.     (J":  Pard,  Brazil.) 

1871.     (Iri/llHt  dthilis  Wiilker.  Cat.  Dcrmapt.  SaJtat.   Br.   Mus..  V,  Suppl., 

p.  4.     l:y:  ('hoiitulcH,  Nicaragua.] 
18/4.     (Irylliis  argentima  Saussure,  Miss.  Sci.  Mex.,  Rech.  Zool.,  VI,  p.  399. 

Icf.    9  :  Brasil;  Tarna,  Peru;  norlhem  Pataiconia;  Buenos  Aires,  Bahi« 

Blanca  and  Kio  Nckto  df  Pataftonaa,  Arfiientina.] 
1874.    C;rtfWK»«-Hrf(ifri(in((sSau8Mure,  iftirf.,  p.  402.     [dj  9  :  North  Ameria.) 
1S74.    Ueyllu*  cnpilatui  Kauwiurv,  ifiiiL,  p.  405.     Id':  Peru;  Chile.) 
1S74.     Oryllm  biroior  Saussure,  ibuL,  n.  405.     [d",  9  :  Monte  Rico,  Guiana.| 
1874.    (Irgllu*  (irrunrHisiis  Saussure,  ibid.,  p.  406.     [d":  Movabamba,  Peni.| 
1S74.    (Iryltiis /nrlirriis  Sausoure,  ihid.,jj.  407.     [d",    9  :  Brazil.) 
187(1.     Gn/lliis  insidarii!  Scuildor,  Prnr.  Host.  Hoc.  Nat.  Hiet.,  XVIII,  p.  268. 

)1  cf ,  ^  9  :  CiuadelujH- Island,  Lower  California.) 
1877.    Grylhin  mioj^tryx  Suuwtun-,   M6lang.   Orthopt.,    fasc.    V,    p    320 

[9:Peni.| 
1893.    OryllHii  giilniiagriua  tkudder.  Bull.  MuS.  Comp.  Zool.,  XXXV,  p.  22. 

I  9  :  .Albeniarle  laLtnd,  OuLi|Ki|ti>>'  Ii^lands.) 
ISU7.     (IryUm  axximHim  variety  fxiHida  Kauteure,  Biol.  Ceot.-Amer.,  Ortb., 

1. 1>.  22lt.     [Duranfrn,  Mrxiri);  Prividiii  de  Mazatlan,  Sinaloa,  Mexi<^>.| 
1897.    frV,vWH'""AM'Ai»iccM»Sauo.Mir<',  ibW..  p.  226.    [d",9  ;  Ciudod  Duran'eo 

Xlcxirt),  81IM)  fuct.) 
1901,     GryHax  liarrrlli  Ilehn,  Trann.  Am.  Ent.  Soc.,  XXVII,  p.  221.      (Mayi 

)1  {f,  3  9  L  ("ueniavaea,  Mexien.) 
1901.     (iryllut  mraUn  .Scuddpr.  I'svelie,  !X,  pp.  267,  26S,      (Nov.)  [d",   S: 

Palm  S]>riiitEri  and  l»s  Ann^eii.  Caliroriiia,] 
llKll.     (iriilliit  inUgi-r  SruadiT.  ihW.,  pp.  207,  268.      [(f,    9  :  Wwt  Berkelev 

In  Sun  IJiejti'.  California.) 
1!HL>.    tlrnlliis  .irmiiliii'  Heudfier,  Psyihe,  IX,  p.  203.     Id",    9  :  Beaver  Dam. 

I'tah:  lOliriTilMTp  im<l  Fort  Mliipplc  Arizona.) 
liMK.     f.'r//WM«  i.<*»-t-«  Scudder.  iliid..  pp.  294,  295.     [1  9  :  Auburn,  .Alabaroa.j 
1!1(V>       CV»/fF,x    lin„„y    SeiiddiT.    ihi.l..    nu.   294.  295.       I^       o  ■     u i...;n= 
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is  in  each  <\'holly  diflferent.  Other  species,  such  as  (rryllus  desertus, 
chinensiSy  afer  and  servillei,  show  less  striking  features,  hut  exhibit 
a  complex  of  characters  which  prove  them  to  be  distinctive  forms, 
worthy  of  specific  rank.  It  would  l)e  ill  advised,  however,  to  attempt 
detailed  diagnoses  of  the  exotic  species  except  in  a  monographic 
study  of  the  genus. 

Specific  DcHcripiion. — Size  variable  (length  ranging  from  14  to 
2h.8  mm.');  fonn  robust  (two  general  types  are  developed,  one, 
particularly  found  in  typical  assimilis,  somewhat  more  robust  and 
compact  than  the  other,  which  latter  is  the  normal  condition  in  the 
great  majority  of  variants  developed  in  the  temperate  regions).  Head 
slightly  broader  than  pronotum  (except  in  a  rare  megacephalic 
condition:  in  this  there  is  no  flattening  of  the  face  at  the  clypeal 
sutun*  as  found  in  megacephalic  males  of  MiogryUua,  and  to  an  even 
greater  degr(»e  comprehending  the  entire  face  in  males  of  several 
specie-^  of  the  genus  Scapsipedus'').  Pronotum  with  proportionate 
length  of  disk  somewhat  variable,  but  \inth  this  dimension  usually 
containe<l  in  the  width  about  1.4  times,  caudal  margin  of  disk  straight 
to  distinctly  bisinuate,  lateral  lol)es  with  ventral  margin  straight  and 
horizontal,  or  occasionally  weakly  dedivent'  cephalad,  ventro- 
cephalic  an<l  ventro-caudal  angl(»s  rectangulate,  the  former  rather 
broadly  rounded,  the  latter  more  decidedly  so,  the  caudal  i)orti(m  of 
the  lateral  lolw^  is  somewhat  pressed  inward,  particularly  ventrad. 
In  l<»ngtli  the  tcgmina  var\'  from  less  than  half  to  fully  the  ab- 
dominal length,  in  some*  phast»s  their  apices  are  situated  extemo- 
laterad,  though  normally  mesad.  The  wings  are  either  develoiXMl  as 
complete  organs  of  flight  (though  never  to  the  extent  found  in  the 


•'Hu-x-  ♦•\tn'in«'>  an*  nearly  (fjuallfHl  in  two  inalo  ?*jHH'ifiu?nj<  Iwfon*  u-.  lx»th 
of  \\u'  sriiiidtnnuus  variarif  and  \nM\  from  Miami,  Flori<la:  length  of  ImmIv, 
14.5  an«l  'l^.'t\  pronotum.  '.\.\  and  5.7;  raudal  f<»mur,  9.1  ami  Ui:  tcKmcn.  \).\\ 
ami  17.'.*:  uirm>.  'ron<'ral<*<l)  ami  27;  camlul  width  of  pnmotiim,  4.0  ami  S.I  mm. 

'  It  i>  wiih  considrrahlf  siirpri.**!'  that  w«»  fimi  material  of  Satimimlns  UmtHitua 
Sau.»«siin*  n'ffrablr  to  thi'  varirty  afriranujtf  if  valid),  in  mat<Tial  hcfon*  n*^  from 
C'liha  and  .Taiiiaica.  Tin*  mail*-*  arc  <'ii>ilv  s«'i)aral)l<*  from  those  of  (rnjUn«  by  the 
very  jMMnIi.ir  head,  hut  the  f«*m;iles  are  m.'^tead  jHTfertly  normal  in  thi>  re-jM^'-t; 
no  dark  form  n\  (injUus  found  in  .Vmeriea.  however,  havinfc  th<»  traiL-iverse  yellow 
niarkiuK-^  hetw****!!  the  eye'^  fotmd  in  the  MHH-i(»s  of  Scnpsi Indus.  In  the  prex-nt 
ins^H't  the  male-  have  a  >harply  defuHNl  nand  of  this  <*oJor  iK'tween  the  (M'elli. 
while  fhi'  fenialo  have  an  additifinal  band  ju.st  Im'Iow,  lM»tw<'4*n  the  ventral 
nmr^Kin-^  of  \\\v  vy*^  and  an  elonKate  triantcular  mi*sal  h|H)t  of  the  .*»ame  <olor 
1m»Iow.  the  :i|M-\  of  whi<h  t«»uehes  thb*  latter  band.  We  mention  this  >jMH'i«»s  here 
as  femalr-*  rciIliM-tiil  at  Mirne  future  time  in  the  West  Indie>.  where  the  ^jM-eii** 
ha.s  almo-f  j«Ttainlv  In-i^n  aeriilentallv  intnHlue«»<|  from  Afriea  bv  man.  mi^ht 
fti-ily  1m-  rnnfu?<<-<l  with  (rnjlhis.  The  f^enus  Sea fhfijM tins  i>  .Vfriran  and  <  Oriental, 
limfMitny  i-  d<*^erilNil  fn»m  MadafouR'ar,  the  variety  africtinuH  by  infen*nee  from 
Afriea 
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species  of  Miogryllus)  or  are  greatly  reduced,  though  perfect  and 
concealed  by  the  tegmina*  (when  greatly  reduced  in  MiogryUut,  the 
wings  constitute  small  rounded  flattened  pads,  not  folded  as  in  the 
niacTopteroiis  condition,  and  may  be  termed  vestigial  rather  than 
re<luced)^  Th<t  transverse  veins  of  the  male  togmina  are  normally  3, 
sometimes  4  (|>articularly  in  some  South  American  series  where  this 
number  is  the  normal),  rarely  5,  and  very  rarely  2  or  6;  the  speculum 
is  broadly  ovat^',  but  somewhat  variable  in  outline,  with  normally  a 
curved  vein  dividing  it  into  nearly  equal  sections.  The  number  of 
branches  of  the  mediastine  vein  is  variable  in  the  present  species  and 
useless  as  a  specific  character.  The  caudal  tibiae  have  the  dorsal 
margins  armed  nonnally  with  6  or  7  heavy  rigid  spines  (the  number 
of  these  sjjines  is  seldom  5,  except  in  a  very  few  series  and  very  rarely 
8  or  more*),  the  distal  spurs  are  6  in  number,  the  medio-extemal, 
medio-intemal  and  dorso-internal  being  decidedly  the  longest,  of 
which  the  medio-intemal  is  normally  slightly  longer  than  the  others, 
equalling  slightly  more  tlian  i  to  J  the  length  of  the  metatarsus. 
The  male  titillatores  are  very  different  from  those  found  in  either 
GryUus  dotneslicus  or  Gryllus  mitratiis,  with  which  species  we  ha^'e 
alone  been  able  to  make  this  comparison.  This  organ  is  found 
within  the  subgenital  plate  of  the  males  of  this  group  and  constitute? 
the  repository  of  a  small  globular  seminal  sac  which  rests  upon  the 
subKenital  plate,  but  is  enveloptKl  laterad  and  dorsad  bv  the  thio 
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Treatment  of  the  Specific  Variants. — In  order  to  place  properly  the 
material  of  this  species  examined,  we  have  found  it  quite  impossible 
to  group  the  specimens  under  any  number  of  varietal  units,  and  in  con- 
sequence we  have  devised  a  system  of  symbols  as  given  below,  by 
which  the  coloration,  color  pattern,  tegminal  and  wing  development 
and  size  of  each  specimen  recorded  at  the  end  of  this  treatment  is 
defined.  We  have  found  that  in  general  certain  tv'pes  do  predominate 
over  certain  regions.  These  constitute  the  bases  of  many  of  the 
supposed  species,  but  in  our  opinion  should  be  characterized  by 
8>'mbols  rather  than  varietal  names,  owing  to  their  complexity  and 
the  evident  fact  that  none  of  these  are  distinct  either  specifically  or 
as  geographic  races,  and  really  show  only  the  various  phases  resultant 
from  varied  environmental  conditions.  In  other  widely  distributed 
and  plastic  sj)ecies  we  have  found  similar  environmental  adaptations,^^ 
but  nowhere  in  the  Orthoptera  of  America  is  this  carried  to  the 
multiplicity  and  extreme  diversity  of  such  variants  as  in  the  present 
species.  Should  varietal  names  be  used  without  qualification  for 
such  units,  even  for  convenience,  the  frequent  and  varied  combina- 
tions of  features,  already  proven  worthless  for  either  specific  or 
geographic  racial  distinction,  would  preclude  the  possibility  of  proper 
use  of  even  such  names  of  minor  importance  for  many  specimens  in 
every  large  series  studied. 

Symbols  used  to  designate  the  material  of  this  species  here  recorded. 

Coloration  of  head  and  pronotum, 

A.  Black. 

B.  Black,  mouth  parts  and  margins  of  lateral  lobes  of  pronotum  pale. 

C.  Ver\'  (lark  bro\^^l,  paler  dorsal  postocular  bar  and  marking  on 

infra-ocular  portion  of  gense. 

D.  Like  C,  but  with  mouth  parts  also  pale  and  l>etweon  eyes  a  pale 

inverted  T-shaped  marking. 

E.  Pal<»,  with  color  pattern  strongly  defined. 

F.  Pale,  with  color  pattern  weakly  defined. 

Coloration  of  caudal  femora. 

U.  Black. 

V.  Black,  with  ventro-proximal  portion  briefly  reddish. 
W.  Black,  with  ventro-proximal  portion  widely  reddish. 
X.  Very  dark,  with  reddish  suffusion. 
Y.  BufTv,  suffusfxl  with  darker  di.stad. 
Z.  BufTy. 


^  \emobius  fasciatus  fdncitUuH^  Xemobius  fasciatus  sociuft,  Orchdimum  conciu- 
num,  CortocephaluM  saliiUar  an<i  othcn. 
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C'oloration  0/  tegmina. 

a.  Uni(.''jU>roii-i.  liark. 

Ii.  Dark,  intermediate  chanael  pale. 

f.  Dark,  base  and  intermediate  channel  pale. 

d.  rnicolonms.  slif;htly  pale. 

f.  Hliijhily  pale,  intenne<liate  channel  verj'  pale. 

f.  .SliKtitly  i»ale,  ba--*  and  interim^diate  ehanael  ver>'  pale. 

g.  rni<'<tlorous,  very  pale. 

Macropleriiim  and  brachypterism. 

u.  I'eginina  large,  winfjs  fully  developed  organs  of  flight. 

V.  Teginina  \arfs;  wings  much  n-duccd  and  concealed  by  t^mina. 

w.  Tr-gniina  >lightly  n-tluccd,  wings  as  in  v, 

X.  Tegmina  slightly  reduced,  wings  very  much  reduced. 

y,  Tegmina  decidedly  reduced,  wings  a.s  in  x. 

z.  Teginina  gn-atly  reduced,  wings  as  in  x. 

Size  and  form  of  insecl. 

With  these  numbers  0  signifies  exceptionally  robust  form. 

1.  Size  verv  large. 

2.  Size  large. 

'4.  Size  iiiediuni. 

4.  Size  small. 

').  .Size  ven.'  small. 
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degrees  the  cephalic  color  pattern  found  in  the  species,  (it her 
names:  cubensisy  azteais,  galapageius,  barretti. 

D,  KuflFused  Z,  (normally  d  to  f,  v)  3  (often  weakly  0).  mexicanus 
Saussiire.*' 

This  variant  is  widely  distributed  over  Mexico  and  Ix)wer  Cali- 
fornia, it  is  the  development  toward  an  arid  adaptation  of  the  assimilis 
type  and  shows  great  variability.  In  the  United  States  occasional 
individuals  show  a  tendency  toward,  and  a  few  specimeas  are  typical 
of,  this  condition  in  our  series  taken  along  the  Mexican  border  of  Texas. 
In  this  variant  the  pronotum  has  the  dorsum  frequently  narrowly 
bordered  laterad  by  pale  yellowish.     Other  name:  chichirnecus. 

EZ,  (normally  d  to  g,  u),  2  (often  weakly  0).     personaius  Uhler." 

This  variant,  a  desert  adaptation,  in  which  the  extreme  of  recessive 
coloration  and  most  strongly  defined  color  pattern  is  reached,  is 
known  only  from  the  United  States  from  Kansas,  Colorado  and 
central  Texas  westward.  Of  all  the  variants  of  the  species  this  one 
shows  the  most  decided  indications  of  a  geographic  race  in  process  of 
evolution.  It  is  interesting  to  note  that  this  variant  averages  decid- 
edly heavier  than  the  other  desert  adaptations  of  the  species  found 
in  the  southwestern  United  States.  Other  name:  Stil's  much  older 
name,  lineaticeps,  appears  to  represent  a  transition  between  this  and 
the  mexicanus  variant. 

A,  suffused  Z,  (normally  d  to  g,  u),  3.    armatus  Scudder. 

In  the  same  regions  of  the  southwestern  United  States  in  which  the 
personatus  variant  is  found,  the  present  variant  also  occurs,  often  very 
conspicuoas  on  account  of  its  dark  head  and  pronotum  which  contrast 
strongly  with  the  much  paler  remaining  portions  of  the  insect. 
Great  variability  is  shown  in  the  series  before  us,  many  differences 
being  found  in  individuals  of  every  large  series,  but  none  showing  any 
approach  to  the  personatus  variant.  Immature  indixiduals  of  this 
variant  might  l)e  mistaken  for  those  of  Miogryllus  lineatus;  they  have, 
however,  the  abdomen  broadly  infuscated,  giving  them  a  barre<l 
app<'aran(*e,  while  the  spines  of  the  dorsal  margins  of  the  caudal 
femora  are  rarely  lc?ss  than  6  in  number,  in'Af.  lineatus  normally  5, 
and  the  young  of  the  same  are  more  uniformly  yellowish.  Other 
name:  alogus. 

B,  suffused  Z,  (normally  d  or  e,  w)  2  (usually  weakly  indicate<i  0). 
scudderia  n  us  Saussure. 

This  variant  (K'curs  in  sandy  areas  in  the  eastern  United  States, 

»» See  Plate  IV,  Ki^.  4. 

»  See  Plate  IV,  Fig».  2,  5,  6,  7. 
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in  the  north  not  large  or  robust  (scudderiamts,  45),  but  in  Florida 
larger  and  more  robust  (Jirmua,  2  weakly  0).  It  is  an  adaptatioo 
to  arenaceous  surroundings  in  these  regions.  Immature  individuals 
coukl  easily  he  confused  with  those  of  Miogryllua  verticalis,^  but  in 
that  species  the  young  are  more  regularly  marked  with  darker  color? 
and  normally  have  5  spines  on  each  dorsal  margin  of  the  caudal 
femora.     Other  names:  rubens,  jirmus,  arenacetts. 

AU,  {normally  ax)  4,     negleclus  Scudder. 

This  is  the  darkest  variant  found  in  the  present  species,  the  maxi- 
numi  development  of  the  condition  found  also  in  the  two  following 
variants.  It  is  found  in  the  northeastern  portion  of  the  insect's 
distribution,  ranging  southward  in  the  high  Appalachians  to  northern 
(ieorgia  and  is  known  from  the  Piedmont  Plateau  only  in  Pennsyl- 
vania. Much  variability  exists  and  every  intergradation  with  the 
next  two  variants  is  oft^n  to  be  found  m  the  same  series. 

AV,  {normally  a  or  b  but  ranging  to  f,  x  but  often  u),  3.  penntd- 
vanicus  Burmeister. 

This  is  the  dominant  variant  of  the  species  in  the  well  watered 
regions  of  temperate  North  America  and  is  found  southward  to  the 
Gulf  coast  of  eastern  Texas.  Great  variability  is  exhibited  and 
overj'  intergradation  with  the  variants  termed  neglectua  and  liututmu 
is  to  be  found.     Other  names:  nigra,  angusltis, 

AW,  (normally  d  but  ranging  from  a  to  f,  w  but  often  u)  3.  luc- 
Uioxuii  Scrvllle." 
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pennis  appears  to  be  an  adaptation  similar  to  the  pennsylvanicus 
variant,  but  heavier,  though  no  more  compact,  with  larger  head; 
under  argetUinus  appear  to  be  described  numerous  adaptations,  though 
typically  suggesting  the  lucluoaus  variant  with  tegmina  f.  Saussure's 
argentinus  variety  c  is,  however,  an  adaptation  similar  to  the  per- 
sonatus  variant,  but  with  color  pattern  scarcely  develope<l. 

We  have  not  referred  to  Walker's  names  here,  as  the  majority  have 
already  l)een  proven  synonyms  and  the  descriptions  are  worthless. 

We  feel  certain  that  the  other  described  South  American  sj)ecies 
have  no  further  significance  than  the  North  American  variants 
discussed  above.  We  have  noted  that  in  the  mountains,  particularly 
those  of  arid  or  semi-arid  regions,  a  degree  of  plasticity  is  found 
greater  even  than  exhibited  elsewhere  by  this  most  plastic  species. 
Several  South  American  names  are  doubtless  applicable  to  such 
manifestations  of  the  species. 

Females,  as  a  rule,  have  the  tegminal  and  femoral  markings  more 
decided  than  in  the  male  sex,  thus  frequently  in  the  same  series  the 
males  will  show  VWa,  while  the  females  will  average  Wb. 

As  in  our  other  recent  papers,  the  material  collected  by  one  or 
both  of  the  authors  is  understood  to  be  in  The  Academy  of  Natural 
Sciences  of  Philadelphia  or  Hebard  Collection. 

Specimens  Examined, — 1504;  570  males,  857  females,  41  immature 
males  and  36  immature  females. 

Rhode  Island. 

m 

Providence,  IX,  28,  1896,  1  9  ,  (AXgx  2),  [A.  N.  S.  P.). 
Wesquage  Beach,  IX,  8  to  10,   1913,  (H;    upland  fields),  2    9, 
(AVgx2;  AVgw2). 

Connecticut, 

New  Haven,  VI,  1, 1910,  (H.),  1  cf ,  1  9  ,^»(cf  AVaw  4;  9  AVgy4), 
X,  1909,  (H.),  1   9,  (AVey  2). 

New  y'orfc. 

Peekskill,  IX,  16,  1912,  (E.  G.  Vanatta),  3  9 ,  (AVbx  2),  [A.  N. 
S.  P.]. 

Pennsylvania, 

South  Sterling,  IX,  14,  1906,  (B.  Long),  1  cf,  (AUaw  4), 
[A.  N.  S.  P.]. 

Tobvhanna,  IX,  1,  1903,  (H.),  1  cf ,  1  9,  (cf  AUaw  3;  9  AUVay 
3). 

Lehigh  (Jap,  VII,  12,  1897,  1  d',  (AUXdw  3),  [A.  N.  S.  P.). 

**  ReconletJ  by  Hebard  an  Gryllus  ntgUctun, 
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Ganoga  Lake,  IX,  2,  1900,  1  J,  1  9,  (cfAUax  3;  9  AUta  3). 
|A.  N.  S.  P.|. 

Harrisljurg,  V,  27,  1  9  ,  (AVey  2);  IX,  27  to  XI,  5, 1  <?,  9  9 , 1  iuv 
cf,  1  juv.  9  ,  (.d  AVaw3;  1  9  AVby4;  2  9  AVfy  2;  6  9  AVey  3), 
[all  Pa.  .State  Dept.  Zoo!.). 

Camphill,  IX,  12  and  X,  19, 2  9  ,  (AVbx  2),  |P«.  State  Dept.  Zool.!. 

State  College,  IX,  6,  1  d"  {head  nearly  black,  pronotum,  tegmJDa 
and  caudal  femora  dark  brown,  w  3),  [Pa.  State  Dept.  Zool  1 

Orrtanna,  IX,  4,  1  9  ,  (AUVbw  2),  [Pa.  State  Dept.  Zool  ] 

Philadelphia,  VI,  29  to  VII,  8,  1897  and  1898,  2  r^  1  9  (J 
AVdw  2;   9  AVau  2),  [A.  N.  S.  P.). 

Com»ells,  IX,  7,  1914,  (H.),  IX,  11,  1906,  (R.  i  H.)  3  <?  7  9 
(1  I?  AVfw  2;  2  cf  AVdw  3;    9  AV  to  W,  e  to  g,  w  to  z,  2  to  3) 

Chestnut  Hill,  VIII,  7  to  IX,  20,  1903  to  1911,  (H.)  3^49 
(cf  AUaw  6;    9  AU,  a  to  b,  x  to  y,  3  to  4). 

Mount  -4iry,  IX,  12,  1903,  (H.),  1   9  ,  (AVIx  2). 

Pink  Hill,  Newtown  Square,  VI,  19  to  VII,  1,  1906  to  1910,  (R.  i 
H.;  serpentine  barrens),  1  d*,  6  9  ,  ({?  AVau  2,  9  AV,  a,  band  e, 
u  w  and  X,  3  to  4).  .         ' 

Newtown  Square,  VI,  29,  1911,  (H.  Fox),  1  cf,  (AVdw  3)  [\  N 
S.  P.].  .  1-  ■    ■ 

Castle  Rock,  (G.  M.  Greene),  1  d",  (AUax  3),  |A.  N.  S   P  I 

Berwyn,  IX,  9,  1  9  ,  (AUbx  2),  [Pa.  State  Dept.  Zool.l 

Fern  Hill,  Chester  County,  VI,  11,  1911,  (R.  &  H.-  sernentine 
barrens),l  9,(AVew3);  IX,  19, 1908,  (R.  4  H.;  serpentine  barrens), 
1  d*,  1  9 ,  (d*  AUaw  3,  9  AUby  3). 

Aildingham,  VIII,  13,  1914,  (D.  Culver),  1  9  ,  (AUbx  2)  H  V 
S.  P.|.  '.  1.  •  • 

Tinicum  Island,  IX,  9  and  29,  1903  and  1904,   (R.  &  H  -  marsb 
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Atsion,  X,  8,  1903,  (H.;  pine  barrens),  1  d",  3  9 ,"  (d"  1  9  weakly 
B,  paler  X,  gw  2;  2  9  AVbw  2). 

Centre  of  East  Plains,  Ocean  County,  VIII,  24,  1914,  (H.;  ground 
oak  and  pine),  1  juv.  cf*,  (BY). 

StaflFords  Forge,  VIII,  29  and  IX,  16,  1905  and  1907,  (R.  and  R.  & 
H.;  pine  barrens),  5  d",  4  9  ,  (4  d",  3  9  A,  V  to  W,  d  to  f,  w  to  y,  2 
to  3;  1  rf"  1  9  AYgw3). 

Spray  Beach,  Long  Beach  Island,  VII,  18  and  IX,  6,  1906  and 
1907,  (B.  Long),  1  d^,  1  9  ,  (d^  BYgx  4;    9  AVfx  4),  [A.  N.  S.  P.]. 

Chairville,  VI,  17,  1901,  (R.),  1  9,  (A Vex  3). 

Ventnor,  VIII,  26,  1914,  (H.),  1  c?,  1  9 ,  (AV,  d  and  a,  w  3). 

Formosa  Bog,  Cape  May  County,  IX,  1,  1908,  (H.  Fox),  1  9 , 
(AVbx  3),  [A.  N.  S.  P.]. 

Townsend's  Inlet,  Sea  Isle  City,  IX,  8,  1908,  (H.  Fox;  grassy 
field),  1  9 ,  (BYgx  2),  [A.  N.  S.  P.]. 

Sea  Isle  City,  VI,  14,  1912,  (H.  Fox;  washed  up),  1  d",  1  9,  (c? 
AVcu  2,  9  AWeu  02),  [A.  N.  S.  P.]. 

Swainton,  VII,  20  to  27,  1914,  (H.;  trapped,  molasses  jar),  1  juv. 
<f.  (BY). 

Dias  Creek,  MI,  27,  1914,  (H.;  trapped,  molasses  jar),  1  juv. 
<f',  (BY). 

Maryland. 

Chestertown,  VIII,  20  and  26,  1899,  (E.  G.  Vanatta),  1  d",  1  9, 
id"  wholly  pale  brown,  w  3;    9  AVby  2),  [A.  N.  S.  P.]. 

Jennings,  VI,  24,  1907,  (B.  Long),  1  d",  1  9 ,  (AUaw  3,  AVbx  3), 
lA.  N.  S.  P.). 

Washington,  District  of  Columbia,  VI,  25,  1  d",  (AVau  3)  [A.  N. 
S.  P.];  IX,  1883,  1  d^,  (AVaw  2),  [Hebard  Cln.]. 

Virginia. 
Roslyn,  X,  22,  1900,  (R.),  1   9 ,  (AUVby  3). 

North  Carolina. 

Edenton,  VIII,  20,  1908,  (R.;  moist  land),  1  d",*^  (Ydw  3). 

Newbem,  VIII,  24,  1908,  (R.),  1  9",  (AVWeu  3). 

Raleigh,  IV,  16  to  IX,  13,  1904,  (C.  S.  Brimley),  9  d^,  14  9,»» 
(7  d"  A\Vg\*',  3  to  4;  1  d^  AWaw  3;  1  c?  AVgy  3;  9  AW,  g  and  e, 
X  and  y,  3  to  4),  [Hebard  Cln.]. 

Sulphur  Springs,  near  Asheville,  V,  10  to  VI,  13,  1904,  (H.),  7  d", 
3  9 ,»  (6  rf"  AVaw  3;   1  d^  AWfx  3;    9  AVbw  3). 


^*  Recorded  as  Gryllus  luduosus  by  Rehn. 
^^  Recorded  by  the  authors  as  Gryllus  rubent. 
'•Ibid. 
'•Ibid. 

*One  male  recorded  by  the  authors  as  Gryllus  rubentf  the  others  as  Gryllus 
pennsylvanicus. 

20 
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Mount  Pisgah,  4500 feet,  X,  1, 1904,  (H.; summit  bald),  2  cf',2  9  = 
(d"  AUax  4;    9  AVby  3). 

Winter  Park,  IX,  7,  1911,  (R.  &  H.;  moist  undergrowth  of  long- 
leaf  pine  woods).  2  d".  4  9  ,  (cf  AVaw  1;    9  AVb,  w  and  u,  1). 

Lake  Waccamaw,  IX,  8,  1911,  (R.  &  H.),  6  d",  4  9  ,  (AW,  c?  a 
9  b,  u  and  w,  3  and  4). 

South  Carolina. 

Florence,  IX,  0,  1911,  (11.  &  H),  2  9 ,  (AYfw  3;    AWeu  2). 
Sullivan  Island,  Charleston  County,  IX,  5,   1911,    (R.  &  H.;  oq 
»andy  soil),  2  9 ,  (BYc,  w  and  x,  2). 

Yemassee,  IX,  4,  1911,  (R.  &  H.),  1  juv.  9 ,  (EZ  2). 

Georgia. 

Rahun  Bald,  Rabun  County,  4000  to  4600  feet,  VIII  21  1913 
(J.  C.  Bnulley).  1  d^,  (AU),  [Ca.  State  Cln.]- 

Black  Rock  Mountain,  Rabun  Countv,  30(M)  feet,  V,  20  to  25  1911 
(W.  T.  Davis),  1  d^.  (AVaw  3),  [Davis' Cln. J. 

TuckoluRe  Creek,  Rabun  County,  VII,  1910,  (W.  T.  Da\-U)  I  ; 
(AVWbx  3),  [Davis  C!n.|. 

Cla.vton,  2000  feet,  V,  18  to  VI,  1909  and  1911,  (W.  T  Dari- 
J.  C.  Bradk-j-),  2  d',  4  9  ,  (d"  A,  V  and  W,  a  and  d,  y  7-  1  9  U'au 
03;  1  9  AVax3;  1  9  AVbx  3;  1  9  AEbz  4),  [Davis  Cln.  and  G; 
State  Cln.). 

Atlanta,  VII.  10  to  VIII.  30,  1910  and  1913,  (J.  C.  Bradlev 
R.  &  H.;  in  pine  woods),  1  0^.3  9,  (d'  2  9  AW,  d  and  e,  u  and  if' 
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Thoniju^ville,  III,  18  to  XI,  30,  1903  and  1904,  (H.:  for  H.),.20  dT, 
17  9  ,"  ( cf  AW,  a  or  d,  u  v  and  x,  a  to  g,  u  to  z,  2  to  4  averaging  6; 
9  A  to  B,  W  Y  and  Z,  a  to  g,  u  to  z,  2  to  4). 

Bainhridge,  IX,  17  to  X,  19,  1910,  (J.  C.  Bradley),  1  d^,  (AWau  3). 
Ga.  State  Cln.]. 

Spring  Creek,  Decatur  Countv,  VII,  16  to  28,  1912,  (J.  C.  Bradley), 

1  cf ,  2  juv.  9  ,  (cf  AWav  3;  juv.  BZ),  [Ga.  State  Cln.). 

Florida. 

Jacksonville.  VIII,  10  and  25,  1905  and  1911,  (R.  &  H.),  1   d»,'^ 

2  9,  (cf  AWdu2;   1  9  AWhu  2;   1   9  BYdv  3). 

Atlantic  Beach,  VIII,  24,  1911,  (R.  &  H.),  1  d',  4  9,  1  juv.  9, 
(1  cf  1  9  A,  reddish  Ydw  3,  3  9  AWYdw  3;  juv.  BZ  with  dorsal 
postocular  har  also). 

Pablo  Beach,  IX,  5  and  27,  1913,  (W.  T.  Davis)  3  cf ,  3  9  ,  (A  to  B, 
V  to  suffused  Z,  d  to  weaklv  f,  v,  12  to  3),  [Davis  Cln.]. 

Burnetts  Lake,  XI,  19,  1911,  (W.  T.  Davis),  2  9 ,  (A  to  AB,  W, 
a  and  d,  u  and  v,  2  and  23),  [Davis  Cln.). 

Gainesville.  VIII,  16  and  17,  1905,  (R.  &  H.;  pine  woods)  2  0^,2^ 
1  juv.  cf.  (cf  A  and  AB,  \V  and  WY,  d  and  df,  u  and  w,  3;  juv. 
EFZ). 

Live  Oak,  VIII,  26,  1911,  (R.  &  H.),  1  cf ,  2  9  ,  (A,  reddish  Y  and 
Z,  d  and  f,  w  and  u  3). 

Lakeland,  XI,  8  to  17,  1911,  (W.  T.  Davis),  3  cf ,  3  9,**  (d'  A, 
W  Y  and  Z,  a  and  d,  u  and  v.  23  and  4;  9  A  and  B,  W  and  Y, 
b  and  f,  u  and  v,  2  and  3),  [A.  N.  S.  P.  and  Hebard  Cln.]. 

Tampa,  I,  16.  IIKH,  (H.),  1  d^,  1   9  ,-•  (AWdv  3). 

Braidentown,  1  9  ,  (B  but  head  black,  Zgv  3),  [A.  N.  S.  P.]. 

Punta  C;ordii,  XI,  13  to  16,  1911,  (W.  T.  Davis),  1  d',  4  9,^' 
(d"  AXdv  1:19  AXbv  1;  3  9  BZg\',  1  to  3),  [A.  X.  S.  P.  and 
Hebard  Cln.|. 

Chok()!osk(<',  IV  and  V,  1903,  2  d",  1  9  ,-■*  ^AWdu 3),  [Hebard Cln.]. 

Everglades  V,  1912,  i\\.  T.  Davis),  1   9  ,»  (BZcw  1),  [Hebard  Cln.]. 

South  Hav,  Lak(*  ( )k(echolH^,  IV,  30,  1912,  (W.  T.  Davis),  1  9," 
(AWau  3).  [A.  N.S.  P.]. 

Miami,  II,  6  to  VIII,  21,  1904  to  1910,  (H.:  for  H.),  11  d^,  11   9, 

3  juv.  d"}'  i:r  A.  \V  to  Z,  a  and  d,  u  to  x,  1  to  5:  9  A  to  B,  W  to  Z, 
btog,  u  t<»  X,  2  t<>3).»- 

"  The  majority  n'<*onic<!  hy  the  autiiors  ad  (rryllus  ruhenSf  the  otheru  an  (jryllua 
pennJtylraniru;*  aiul  InctnotsHn. 

**  R^H'onlt**!  bv  th<'  authors  a«  Gryllui  rultens. 
"  Ihid. 

*  R^Tonltnl  jis  (irylluH  firmus  and  rubeuM  by  the  authors. 
*•  Re<*onl<»<|  ;is  (irylluH  ruUris  by  the  authors. 

"  Reconli^l  by  thi*  authors  aH  Oryllus  firmus. 
*•  R<»<-onl<**l  by  th<'  authors  a.**  Gryllus  ruhen^. 
*•  Re<-onl<Ml  by  the  authors  wa  (iryllus  firmus. 

*  RitohIinI  jis  (irylluH  rnltenn  by  the  authors. 

"  R<»conh-<|  as  (irylluA  firmui  and  rubens  by  the  authors. 
■*  The  extremes  of  this  Henc»«  Hhow,  even  for  this  plastic  species,  unusual  con- 
trast. 
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Homestead,  III,  17  to  19,  1910,  (H.)  2  juv.  d",  1  juv.  9  ;  Vll, 
10tol2,  1912,  (R.  &H.),  2d',"{lAWdu3;  1  AZku2). 

Detroit,  VII,  12,  1912,  (R.  4;  H.),  1   9,"  (BZew  2). 

Jewfish,  VII,  11,  1912,  (H.;  in  cracks  of  sun-baked  marsh  soil). 
2  &,!  9  ,"  (cT  AZd,  u  and  w,  2  and  3;    9  BZdw  2). 

Long  Key.  Ill,  13,  1910,  (H.),  1  juv.  t?,"  (B  with  doraal  post- 
ocular  bar,  Z). 

Key  West,  III,  15  and  16,  1910,  VII,  3  to  7,  1912,  (H.:  R.  4  H.), 
4  d",  3  9,2  juv.  9  ,»'  (BZ,  d  to  g,  w,  3  to  2). 

Indiana. 

Crawford  County,  V,  26,  1902,  IX,  9,  1903,  (W.  S.  Blatchley), 
1  cf,  1  9 ,  (AWd,  w  and  x,  3  and  4),  [Colo.  St.  Agr.  Exp.  Sta.); 
V,  27,  1904,  1  d",  (AUax  4),  VI,  20,  1902,  (both  W.  S.  Blatchiey), 
1  9,  cotype  of  Gryllua  americanus  Blatchley,  (AVax  3),  [both  A.  N. 
S.  P.]. 

Posey  County,  V,  12,  1903,  (W.  S.  Blatchley),  1  9 ,  (AUay  34), 
[Colo.  Bt.  Agr.  Exp.  Sta.]. 

Michigan. 

Pequaniing,  VII,  22  to  IX,  1,  1903,  (H.),  35d",  219,"  (2  (f 
AUaw  4;  1  o"  AUbw  4:  others,  cf  AV,  a  or  d,  w  4:  9  AVb  w  to 
y,  4). 

Gun  Lake,  VII,  13  to  26,  1912,  (M.  A.  Carriker,  Jr.)  19  2  juv. 
d",  1  juv.  ? ,  ( 9  AZgx  4),  [Hebard  Cln.]. 

IBinma, 
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Mississippi. 

Agricultural  College,  V,  1893,  (H.  E.  Weed),  1  d",  (A  but  margiiis 
of  pronotum  pale,  Ygw  3),  [Hebard  CIn.]. 

Wiggins,  IV,  18,  (F.  M.  Jones),  I  d^,  2  9,  2  juv.  d^,  1  juv.  9, 
(1  d',  1  9  AYgw  3;  1  9  AWeu  3),  [A.  N.  S.  P.]. 

BUoxi,  III,  2  to  IV,  24,  (F.  M.  Jones),  2  d^,  4  9 ,  (1  d^  AWTjy  3; 

1  d»  AWdw  4;  1  9  AYdw  3;  1  9  AWew  3;  2  9  AZgw  2),  [A.  N. 
8.  P.). 

Manitoba. 

Aweme,  VI,  21  and  IX,  12  to  23,  1909,  (N.  Criddle),  8  d',  4  9,« 
(c?  A,  UV  tct  yW,  a,  w  to  X,  4;  9  A,  UV  to  strong  W,  a  and  b, 
X  and  >%  4),  (Hebard  Gin.]. 

Nebraska. 

West  Point,  V,  4  to  IX,  1,  (L.  Bruner),  11  d",  7  9  ,  (d'  AVa,  v  and 
w,  2  to  4,  majority  3;  5  9  AV,  a  and  b,  w  x  and  y,  2  to  3;  2  9  AWgy 
3),  [Hebard  Gin.]. 

South  Bend,  V,  1  d',  1  9 ,  (A,  UV,  a  and  b,  w  and  x,  3);  VIII, 
11,  1910,  (L.  Bruner),  1  9,  (AWbw  3),  [ail  Hebard  CIn.]. 

Lincoln,  V  to  IX,  mainly  1893,  (L.  Bruner),  24  d",  14  9,1  juv. 
cT,  (c?  AV,  a  and  d,  v  and  w,  2  to  3;    9  A,  V  to  VW,  a  to  d,  u  v  toy, 

2  to  3),  [Hebard  Gin.]. 

Valentine,  1  d",  (AVay  4),  [Hebard  CIn.]. 

Dismal  River,  VII,  1  9 ,  (AWXbu  3),  [Hebard  CIn.]. 

Nebraska  City,  VI,  1  d',  1  9  ,  (AUVa,  w  and  x,  3  and  4),  [Hebard 
CIn.]. 

Broken  Bow,  VII,  4,  1889,  1  d',  1  9 ,  (d'AUVaw  3;  9  AVbu  3), 
[Hebard  Gin.]. 

Sioux  Citv,  V,  1  d^,  (AWdy  3),  [Hebard  CIn.]. 

Squaw  Cafion,  Sioux  County,  VII,  1892,  1  d",  6  9 ,  (d"  AVXaa  3; 
9  A,  V  to  W  and  to  X,  ab  3),  [Hebard  CIn.]. 

War  Bonnet  Gafton,  Sioux  County,  1  d«,  2  9  ,  (d'AVdw  4;  9  AV, 
a  and  e,  y  4),  [Hebard  CIn.]. 

Iowa. 
Iowa  City,  VIII,  1889,  (B.  Shimek),  1  9 ,  (AWey  2),  [Hebard  CIn.]. 

Kansas. 

Topeka,  (F.  W.  Gragin),  3  d*,  1  9  ,  (A,  W  and  V,  a  and  b,  w  and  x, 

3  and  2),  [Hebard  Gin.]. 

BarlHT  Gountv,  (F.  W.  Gragin),  1  d',  1  juv.  9,  (&  AWaw  3; 
juv.  D,  darkened  Z,  2),  [Hebard  Gin.]. 

Dodge  City,  IX,  13,  1909,  (H.;  grass  prairie),  3  d',  1  9 ,  (d'  A,  V 
to  W,  ax,  2  to  3 ;  9  A  \inth  ventral  portion  of  face  with  pale  markings, 
strongly  W,  ew  2). 


In  purt  rf*corded  as  Grylltu  peniuylvanictu  form  negledus  by  the  authors. 
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Garden  Citv,  (F.  W.  Oagin),  1  9 ,  (AYgw  3),  [Hebard  Cln.]. 
Svraeusc,  3230  feet,  IX,  12,  1909,  (R.  &  H.;   grass  prairie),  1  1. 
(AWaby  2). 

Wyoming. 

Pine  Bluff,  1  d",  4  9 ,  (A,  V  to  stror^ly  W,  a,  w  to  y,  4  and  5). 
[Hebard  Cln.). 

Worland,  VII,  (L.  Bniner),  1   9 ,  {A\'bx  2),  [Hebard  Cln.]. 

Sheridan,  VII,  27.  1909,  (U.;  hills  with  scant  grass),  1  d",  5  9- 
(d-  AVaw  3 ;    9  A,  V  to  \V,  d  to  f,  xy,  3  to  4). 

Mammoth  Hot  Springs,  Yellowstone  National  Park,  ^'III.  il, 
1904,  (H.:  in  hot  spring),  1  9,*'  (AWfy  4). 

Idaho. 

Poi-atello,  1   9,  (AUdu  3),  [Hebard  Cln.). 

Cocur  d'Alene,  VII,  31,  lb89,  1  9 ,  (A,  reddish  Z,  dx  3).  fHebani 
Cln.l- 

Colorado. 


VHI 


Julesburg,  34GO  feet,  VII,  29,  1910,  {R.  &  H.),  1    9  ,  (AUVawSr 
HI,  4,  1899,  1  <?,  (AVaw  3),  [Colo.  St.  Agr.  Exp.  Sta.]. 
Merino,  VIII,  G,  1902,  2  9  .  (AWbv  34),  [Colo.  St.  Agr.  Exp  Sta-l. 
Akron,  VII,  1891,  2  9  ,  (AVW,  b  and  f,  u  3),  [Hebard  Cln.| 
Brush,  VIII,  24,  1904,  (H.;  weeds  on  prairie),  19,**  (AWabeSl. 
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TeXUif. 

Galveston,  VII,  19  to  21,  1912,  (H.),  1  d',  2  9,  (c?  AWaw  3; 
9  AB  and  B,  Y  and  Z,  e  and  g,  w.  2  and  23). 

Virginia  Point.  VII,  21,  1912,  (H.;  under  boards  in  tall  salt  marsh 
grasses),  1  d^,  1   9  ,  (cf  AH\'ax  2;    9  A  but  mouth  parts  pale,  bx  2). 

Dickinson,  VII,  20.  1912,  (H.;  undergrowih  of  pine  woods),  1  cf, 
(dark  B,  dark  Y,  dw  3). 

Rasenberg,  VII,  25  and  26,  1912,  (H.),  1  cf ,  1  9,  (d'  AUaw  2; 
9  B,  suffused  Z,  ew  2). 

College  Station,  VIII,  22,  1903,  1  9  ,  (A,  suffused  Z,  eu,  1),  (Hebard 
Cln.]. 

Washington  (\)untv,  IV,  1   9,  (AWdz  0),  [Hebard  Cln.]. 

Victoria,  VII,  26  and  27,  1912,  (H.),  1  9  ,  (AVbu  2). 

Bec^ville,  VII,  28,  1912,  (H.),  1   9,  (AVWeu  3). 

Corpus  Christi,  VII,  29,  1912,  (H.),  1  d',  (AVau  3). 

Brownsville,  VII,  31  to  VIII,  5,  1912,  (H.;  at  light),  4  d',  6  9, 
(1  d"  A,  suffused  Z,  au  2;    1  d"  AVdu  2;   1  d"  A,  suffused  W,  du  3; 

1  d"  EZgu  2:3  9  weaklv  B,  strongly  suffused  Z,  bu  2;  2  9  AUbu, 
3  and  34:   1  9  EZeu  2). 

Sliovel  Mountain,  Burnet  County,  IX,  5  and  X,  4,  1901,  (F.  G. 
Schaupp).  3  d^,  4  9  ,  f A  to  weaklv  B,  stronglv  suffused  Z,  d  and  e,  u, 

2  to  23):  XII,  20,  1901,  (F.  G.  Schaupp),  1  9  ,  (AWax  4),  [all  A.  N. 
S.  P.]. 

Tiger  Mills,  (F.  G.  Schaupp),  1  9 ,  (AXVav  34),  [Hebard  Cln.]. 

San  Antonio,  IV  to  VI,  1885,  (M.  Newell),  1  d*,  9  9,  3  juv.  d», 
(c?  AWXaw  3;  3  9  A,  V  to  suffused  W,  b,  u  and  v,  2;  1  9  weakly 
B,  nnldish  Y.  eu  2;  5  9  A,  W  to  WX,  a,  y  and  z,  4),  [Hebard  Cln.]. 

Carrizo  Springs,  V  and  X,  1  to  25,  1885,  (A.  Wadgj'mar),  6  d*, 

7  9,3  juv.  d*,  3  juv.  9  ,  (1  d*  A  but  lateral  lobes  of  pronotum  pale, 

heavily  suffus<»d  Z,  du  2:   1  d^  A,  heavily  suffused  Z,  du  3;  4  d*  A, 

V  to  \V,  V  4:    9  B,  reddish  Z,  e,  u  and  x  to  v,  3  to  2;   1  juv.  d*,  2  juv. 

9  ,  AV:  2  juv.  d',  1  juv.  9  ,  BY),  [Hebanf  Cln.). 

Laredo,  VIII,  10  to  12,  1912,  (R.  &  H.),  1  9  ,  (EZfu  2). 

Del  Rio,  VIII,  22  to  23,  1912,  (R.  &  H.:  at  light),  5  d^,  16  9, 
(2  d".  3  9  KZfu  2:  3  d"  13  9  A  with  pronotum  with  lateral  lobes 
occasionallv  slightlv  margined  with  pale,  V  to  much  suffused  reddish 
Z,  a  b  d  e  and  g,  u,  23  to  34). 

Mis.sion,  VIII,  26  and  27,  1912,  (R.  &  H.),  2  9 ,  (1  9  D,  suffused 
Y,  du3:   1   7  E,  little  suffu.^e<l  Z,  cu  2). 

Hackberrv  Cn^^k,  Brewster  Countv,  IX,  2.  1912,  (R.  &  H.),  1  d*, 
(ArXax3). 

Dog  (  afton,  Brewster  (^ounty,  IX,  3,  1912,  (R.  &  H.),  1  d*,  (DE, 
^^uffused  Z,  dw  3). 

Moss  Wrll,  niisos  Mountaias  4500  feet,  IX,  5  to  8,  1912,  (R.  & 
H.;  cM*casi(mal  in  grasses,  2  at  light,  .song  a  quick,  short  chirping), 
I  d*,  2  ?  ,  rAVXa.  X  and  y,  3). 

Cafioii  behind  Pulliam  Bluff,  Chisos  Mountains,  4()00  to  5000  feet, 
IX,  7,  1912,  (R.  &  H.),  2  d*,  fAUXaw  3). 
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Franklin  Mountains  near  El  Paso,  VII,  11,  1907,  (R.  &  H.;  arid 
mesa  slopes  among  stones),  1  <f,  1  9,2  juv.  9,  (d'  AVXow  3- 
9  B,  suffused  reddish  Z,  by  23;  juv.  Z,  2  and  3);  VTII  20  1905 
(R.  &  H.),  3  9 ,  (1  9  AWdu  3;  1  9  B,  suffused  reddish  Z,  du  3- 
1  9  EZeu  2) ;  IX,  16,  1912,  (H. ;  at  base,  light  at  night) ,  8  d" ,  10  9 . 

1  juv.  c?,  (rf*  A,  suffused  W  to  suffused  Z,  a  and  d,  u,  3  to  34;  8  3 
A,  UV  to  strongly  W  and  suffused  reddish  Z,  a  and  d,  u    23  to  3- 

2  9  EZfu,  3  and  23;  juv.  EZ  with  barred  abdomen). 

El  Paso,  IX,  16,  1912,  (R.  &  H.;  river  bottom  lands),  2  tf.  (1  J 
A,  much  suffused  reddish  Z,  du  23;  Id"  weak  B,  WZgu  3). 

New  Mexico. 

Galliflas  Caflon,  San  Miguel  County,  (E.  J.  Oslar),  I  c?"  1  5  * 
{AVa,  X  and  y.  4  and  34),  [A.  N.  S.  P.J. 

Roswell,  VIII,  1902,  (T.  D.  A.  Cockerell;  at  light).  1  rf  ^AVdu 
23),  (A.  N.  S.  P.|. 

Jemez  Hot  Springs,  6400  feet,  V,  17  to  VIII,  13,  1913,  (J  Wood- 
gate),  3  cT,  9  9  ,  (cf  A,  UV  to  V,  ax  4;  9  A,  U  to  VW,  a  but  1  e. 
y  to  yz,  34  to  4),  |Hebard  Cln.I. 

Albuquerque,  1888,  (F.  H.  Wickham),  1  cf,  2  9  ,  (rf"  AXd   v  for 
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Las  Cnices,  VIII,  7,  1  d^,  (B,  suffused  Z,  gu  3),  [A.  N.  S.  P.]. 

Aden,  4300  feet,  VII,  21,  1907,  (H.;  under  stones  on  desert  hillside 
and  on  grass  prairie),  1  d^,  1  9,^  1  juv.  cT,  (A  but  mouth  parts 
reddish,  suffused  reddish  Z,  d  and  e,  y  3;  juv.  EZ  3  but  with  body 
barred). 

Deming,  VII,  19,  1907,  (R.  &  H.;  at  light),  2  rf*,  3  9 ,"  (2  cf  1  9 
A,  WX  and  suffased  reddish  Z,  a  and  dg,  u  and  x,  3;  2  9  B,  suffused 
reddish  Z,  gu  3). 

Lordsburg,  at  4500  feet,  X,  15,  1910,  (R.  &  H.;  eroded  cracks  on 
bare  plain),  1  9  ,  (EZfu  23). 

Nevada. 

Las  Vegas,  2026  feet,  VIII,  9, 1907,  (R.  &  H.;  in  crack  in  building), 

1  cT,  (head  dark  brown  with  mouth  parts  paler,  rest  of  insect  uni- 
form pale  brown,  w  3);  IX,  1  and  2,  1909,  (R.  &  H.;  at  light),  13  c?, 
15  9,(llcf*A  but  palest  examples  with  mouth  parts  slightly  pale, 
WX  and  reddij^h  suffused  Z,  a  to  de,  u,  3  to  34;  6  9  A,  WX  and 
reddish  suffused  Z,  au  3;  4  9  A,  suffused  Z,  dgu  3;  3  9  weakly  B, 
weakly  suffused  Z,  dg  to  g,  u  3;  2  d^  2  9  E,  Z  and  Y,  d  and  f ,  u  3). 

Arizona. 

Flagstaff,  VII,  5,  1892,  1  9 ,  (A,  reddish  Z.  az  34),  (Hebard  Cln.); 
VII,  12  and  13,  1902,  (E.  J.  Oslar),  9  9,"  (1  9  AVWslv  23;  1  9 
EYcu  2;  7  9  EZ,  f  and  g,  u  2),  [A.  N.  S.  P.]. 

Phcenix,  IV,  23,  1902,  (E.  J.  Oslar),  1  d^,  2  9  «  (c?  EZgu  2;  9 
BZgu  3),  [A.  N.  S.  P.];  VI,  18  to  XI,  18,  1899  to  1901.  (R.  E.  Kunz4), 
6  cT,  19  9 ,»  (1  d"  AVdu  3;   1  c?  D  but  no  postocular  bar,  Zdgu  3; 

2  d"  Ydul;  2  c?  EZ,  d  and  dg,  u  2;  2  9  AVdu  3;  5  9  weakly  B, 
reddish  Z,  dg,  u  and  l>e,  y  3;  1  9  EYbu  2;  11  9  EZ,  f  and  g,  u, 
2  to  3),  [Hebard  Cln.]. 

Florence,  VI,  8,  1903,  (C.  R.  Biederman),  4  juv.  c?,  2  juv.  9  ;" 
VII,  17  to  IX,  15,  19a3,  (C.  R.  Biederman),  1  c?,  4  9  »  (1  d'  A, 
reddish  Z.  du  3;  2  9  A  with  mouth  parts  slightly  pale,  XYeu  3; 
1  9  B,  reddish  Z,  dgu  3;  1  9  EZgu  2),  [all  A.  N.  S.  P.]. 

Tucson,  2400  feet,  VII,  23  to  26,  1907  and  X,  4,  1910,  (R.  &  H.; 
at  lights  in  struts),  18  cf ,  16  9 ,»«  (1  rf*  1  9  B,  reddish  Z,  d  and  e, 
u  2;  17  cf  15  9  D  to  F,  YZ  to  Z,  d  to  g,  u,  12  to  2). 

San    Bernardino    Ranch,    Cochise    County,    3750    feet,    Mil, 


*•  Reconicd  by  the  authorn  aH  GryUus  alogus. 
**  Rcconlctl  by  the  authors  &s  Gryllus  ormolus. 

"  Recorded  by  Kehn  aH  Gryllus  personatus,  but  one  female  as  Gryllus  pennnyl- 
vanicus. 
**  Recorded  at)  Gryllus  persofuUus  by  Rehn. 
**  Reconled  by  Rehn  aM  Gryllus  peraonatus,  omuUus  and  ologus. 
^  Recorded  an  Mioyryllns  lineatus  bv  Rehn. 

**  Recorded  in  part  by  Rehn  as  GryUus  pennsylvanicus  and  personolus. 
**  Recorded  in  part  by  Rehn  and  Hebard  as  GryUus  personolus  and  ormolus. 


314  PROCEEDINGS   OF  THE    ACADEUY    OF  [Mav. 

1905,  (F.  H.  Snow),  1  d",  1  9 ,"  {<?  B,  weakly  suffused  Z,  gu  3;    9 
AWYtlu  3).  |A.  N.  S.  P.]. 

Carr  Cafluii,   Huachuca   Mountains,   VIII,    1905,    (H.    Skinner). 

2  (f,  7  9  ,*'  (2  c?  4  9  DE  and  E,  suffused  Z  to  Z,  d  and  e,  u,  3  to  2: 

3  9   A  but  mouth  parts  pale  reddisli,  reddish  Y  and  Z,  bvz,'3  and 

34),  ;a.  X.  S.  P-l.  - 

Palo  Alto  Rancho,  Altar  Valley,  ±  3(X)0  feet,  X,  10, 1910,  (H. ;  small 
meadow  in  tall  grasa  dumps),  1  <f ,  (DEYdv  3). 

Sentinel,  X,  2,  1910,  086  feet,  (R.  &  H.;  under  boards  at  night;. 
3  cf,4  9.  iD  to  DE,  Y,  d  and  e,  u  i»ut  1  9  v,  2  to  3;  1  cf  1  9  A. 
weakly  nnldish  X,  a  and  b,  u  34) 

Yuma.  VII,  27, 1907  and  X,  1,  1910,  (II.  &H.:  at  lights  in  stn-et-i. 
22  cj'.  84  9  .**  (22  d"  81  9  weakly  to  very  strongly  B  to  a  maximum 
condition  in  whieh  the  entire  pronotuni  is  pale,  greatly  i<uffu$e<l 
reddish  Y  to  midish  Z,  a  to  g,  u  Imt  1  d"  w,  23  to  4;    3   9   EZeu  23i. 

Brllish  C<^umbia. 
(0.  \V.  Taylor),  1  9  ,  (AWay  4),  [Hebard  Cln.]- 

M'ttshiiiylon. 

Yakima,  (C.  V.  Piper),  19,2  juv.  9 .  (1  9  AVbv  3:  iuv.  AVl. 
[Hebard  Cln.]. 

Orvijon. 
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I^s  Angelt's,  VII,  1886,  1  d',  2  9  ,  (A,  VX  and  suffused  reddish  Z, 
dg  and  g,  u,  23  and  4),  [Hebard  Cln.j. 

Pasadena,  VI,  8,  1907,  (F.  Grinnell  Jr.),  1  cf ,  (AWXadv  3), 
[A.  N.  S.  P.];   VIII,  1,  1907,  824  f(M»t,  (R.  &  H.),  1  c?,  (CZg\'  23). 

Santa  Monica,  VIII,  1,  1906,  (F.  Grinnell,  Jr.),  1  juv.  9 ,  (B  with 
abdominal  segments  suffused  with  buff,  limbs  all  buff),  [A.  N.  S.  P.]. 

Avalon,  Santa  Catalina  Island,  VIII,  3,  1907,  (H.;  at  light), 
1  cf ,  (AVXdu  3). 

daremont,  ((\  F.  Baker),  1  d^,«>  (AVbdv  3),  [A.  N.  S.  P.). 

San  Diego,  VII.  28,  1901,  (G.  W.  Dunn),  1  d^,"  (CYdu  023), 
[A.  X.  S.  P.). 

Coronado  Beaeh,  VIII,  17,  1907,  (H.),  1  cf,  (AYdu  023). 

Tia  Juana,  VIII,  16,  1907,  (H.),  1  cf ,  (CYdu  02). 

Lvons,  San  Bernardino  (^ounty,  2850  fe(»t,  VIII,  11,  1907,  (H.), 

I  cf ,  (all  rtMldish.  reddish  B,  yellowish  Z,  du  3);   IX,  1,  1909,  (R.  & 
H.;    m  bric-ks),  1  cf ,  (AVXlm  23). 

Palm  Springs,  VII,  13,  1897.  (A.  P.  Morse),  1  cf,  cotype  of  Gryllus 
rocalis  Scudder.  (AXdu  2)  [Hebard  C\n.]\  IX,  28  and  29,  1910, 
450  feet,  iK.  A:  H.;  young  ever\' where  in  house  l>etw(K»n  sheets, 
blankets,  <*te.,  and  ver\'  destructive),  2  c?,  2  juv.  cf ,  (cf  A,  WX  and 
rX,  adv,  3  and  4;  juv.  D  with  lx)dy  and  limbs  yellowish.) 

Tah(|uitz  C'afton,  San  Jacinto  Mountains,  500  to  1200  fc*et,  IX,  30, 
1910,  (H.  &  H.),  1  juv.  cT,  (B  with  abdominal  segments  outlined  in 
buff,  limbs  all  buff). 

Fort  Yuma  at  (\)lorado,  1  c?,  (BZdgu  03),  [Hebard  Cln.]. 

Mexico. 

TornM»n,  Coahuila,  X,  30  and  XI,  4,  1909,  (J.  FriesscT),  2  9, 
(1   9  AVau3:    1   9  ABXdu  023),  [Field  Mus.  Nat.  Hist.]. 

San  Migutl.  Sonora,  IV,  1892,  (G.  Eisi^n),  2  9,1  juv.  9 ,  (AC;,  Y 
and  Z,  dg,  u  and  y,  03  and  4),  [Gal.  Acad.  Sci.]. 

Comondu,  Lower  Galifomia,  III,  1889,  (C.  D.  Haines),  1  cf ,  1  9  , 
(cT  CZgu  02:  V  A  but  mouth  parts  reddish,  WXdgeu  02).  [Hebard 
Cln.|. 

San  Lazaro,  L.  Cal.,  IX,  1894,  1  9  ,  (AC,  reddish  Z,  ev  03),  [Hebard 
Cln.  I. 

San  Joso  (Irl  Cabo,  L.  Cal.,  (G.  Eisen),  4  cf ,  21  9,2  juv.  cf,  2 
juv.  9  ,  i  B  to  ( \  Y  to  Z,  e  and  g,  u,  012  to  03,  but  1  d'  A  with  mouth 
parts  reddish,  reddish  Z,  dy  01),  [Cal.  Acad.  Sci.]. 

Mazatlan.  Siiialoa,  (from  H.  E<lwards),  2  9  ,  f  1  9  A  \inth  reddish 
mouth  parts.  Xdu  03:    1   9  BCZev  03),  [Am.  Mus.  Nat.  Hist.]. 

Tepir,  1  /.  2  ^,1  juv.  9,  (1  9  1  9  D,  vellowish  Z,  a  and  b, 
v  and  u,  4  and  01 :   1   9  ADVYbv  03),  [Hebard  Cln.]. 

CJuadalajara,  Jalisco.  VIII.  21  to  IX,  19,  1903,  (J.  F.  Mc(Mendon) 

II  cf ,  6   P  i*^-  (D.  L.  (>a\i'ford),  2  cf ,  0  9  ,  (all  A  to  C,  V\V  to  Z. 
d  and  e.  u.  («  to  02),  [all  A.  N.  S.  P.]. 

•  RcH'oniMi  hy  Hvhn  :u*  (iryllun  pennsylfanicus. 
•*  Re<v>r«i«'<i  a^  (iryUuK  antfimilis  by  Rehn. 
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Zapotlanejo,  Jal.,  VII,  31,  1903,  (J.  P.  McClendon).  1  c?,**  (A, 
reddish  Y,  du  3),  [A.  N.  S.  P-I. 

Tuxpan,  Jal.,  IX,  4,  1903,  (J.  F.  McClendon),  I  9  ,•*  (D.  suffused 
Z,  fx>'  3),  [A.  N.  S.  P.). 

Aguascalientes,  Agua.scalieatea,  XI,  1887,  (L.  Bruner)  1  $ 
(AWdu  03),  IHebard  Cln.). 

Querftaro,  Quer^taro,  XI,  1887,  (L.  Bruner),  1  9  ,  (A  with  mouth 
parts  pale  reddish,  Yeu  3),  IHebard  Cln,], 

Vera  Cruz,  Vera  Cruz,  I,  1892,  1  c?,  1  9 ,  (B,  suEfused  Y,  d  and  b 
u.  03  and  023);  (T.  Heydc),  1  rf,  (B.  suffused  Y,  du  03),  [aU  Hebarrt 
Cln.]. 

Jalapa,  V.  C,  V,  1  9,  (DE,  yellowish  Z,  dy  3),  [Hebard  Cln.|: 
VIII  and  IX,  (0.  W.  Barrett),  1  0*,  2  9 ,«  (B  and  BC,  suffused  Z 
d  e  and  1),  u,  012  to  01),  |A.  N.  S.  P.]. 

Teocelo,  V.  C,  IX,  (0.  W.  Barrett),  I  d","  (BC.  suffused  Y 
du  012),  [A.  N.  S.  P.|. 

Cordoba,  V.  C,  (H.  de  Saussure),  1  9,  determined  as  GryUut 
mexicamts  Saussure  by  that  author,  (D,  reddish  yellow  Z  bv  3) 
[A.  N.  S.  P.].  '    ' 

Orizaba,  V.  C,  I  and  XI,  J892,  5  <?,  15  9,1  juv.  9  ,  (A  B  C  and 
D,  VW  suffused  Y  and  Y,  a  b  d  and  e,  w  to  u,  4  to  23),  [Hebaid 
Cln.]. 

Motzorongo,  V.  C,  II,  1892  and  V,  1893,  3  rf" ,  2  9  ,  (A  to  C, 
suffused  Z,  reddish  Z  V  and  W,  v  and  u,  34  to  3),  [Hebard  Cln  ) 

San  Rafael,  V.  C,  (C.  H.  T.  Townsend),  2   9  ,    (D    suffused  Z 
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Yucatan,  (Schott),  1  d",  1  9,*^  (AD,  heavily  suffused  Z,  du  02), 
[A.  N.  S.  P.],  (dried  alcoholic). 

Ticul,  Yucatan,  1  juv.  d^,  1  juv.  9,"  (juv.  <?  E),  [A.  N.  S.  P.], 
(dried  alcoholic). 

Nicaragua, 

II,  1893,  (B.  Shimek),  1  9 ,  (A  with  mouth  parts  pale,  UXdx  3), 
[Hebard  Cln.]. 

San  Ramon,  Rio  Wanks,  V  to  VI,  1905,  (W.  S.  Palmer),  1  d^, 
(C,  suffused  Z,  dx  03),  [Hebard  Cln.]. 

Coda  Rica, 

Cach6,  1000  meters,  V,  1905,  (P.  Biolley),  1  c?*,  1  9,  (d"  AD, 
suffused  reddish  Y,  dx  02;  9  A  with  mouth  parts  pale,  Vbu  02), 
[A.  N.  S.  P.]. 

San  Jos^,  II,  1903,  (C.  F.  Underwood),  1  d',  2  9,  (1  d"  very 
strongly  C,  Z  gu  02;  1  9  A  with  mouth  parts  pale,  heavily  suffused 
Y,  bu  02;   1  9  weakly  defined  D,  reddish  Z,  bxy  3),  [Hebard  Chi.]. 

Monte  Redondo,  Candelaria  Mountains,  III,  1902,  (L.  Bruner), 
1  d*,  (B,  suffused  Y,  dgw  034),  [Hebard  Cln.]. 

San  Vicente,  (J.  F.  Tristan),  1  rf»,  3  9 ,  (B  and  weakly  defined  D, 
heavily  suflfus^  Y,  d  b  and  e,  w  and  y,  3  to  4),  [A.  N.  S.  P.]. 

Tablazo,  1900  meters,  VII,  1905  to  IX,  1906,  (P.  Biolley),  4  rf*, 
4  9,1  juv.  9 ,  (AB  and  D,  W  reddish  V  and  suffused  Z,  d  and  b, 
X  and  u,  4  to  03),  [A.  N.  S.  P.). 

P6zo  Azdl  de  Pints,  (M.  A.  Carriker,  Jr.),  3  d",  2  9 ,  (AD  and  AB, 
suffusetl  Y,  d,  u  and  x,  03  and  023),  [Hebard  Cln.]. 

Gulf  of  Nicoya,  5  9 ,  (AB,  heavily  suffused  Z,  ab,  u  and  w,  034 
to  01),  (Hebard  Cln.]. 

Pacayas,  1430  meters.  III,  1906,  (P.  Biolley),  2  d*,  2  9,  (B, 
reddish  Y.  dv  34),  [A.  N.  S.  P.]. 

Bermuda, 

St.  George  Island,  II,  23,  1909,  (F.  M.  Jones),  1  9  ,*  (AC,  heavily 
suffused  Z,  bu  023),  [A.  N.  S.  P.]. 

Warwick  Parish,  IV,  11  to  V,  9,  1909,  (F.  M.  Jones),  7  d',  14  9  ,^ 
(A  to  C,  heavily  8uffa««ed  Z  to  Z,  b  and  d  to  f,  u  to  w,  45  to  023), 
(A.  N.  S.  P.). 

Paget  West,  XII,  14,  1908  to  V,  9,  1909,  (F.  M.  Jones),  10  d*, 
8  9  J^  f  A  to  C,  heavily  suffused  Z  to  Z,  d  to  f,  u  to  w,  5  to  023), 
[A.  X.  S.  P.]. 

Somerset  Island,  Sandys  Parish,  II,  21,  1912,  (M.  Hebard), 
1  juv.  d^.  (CV),  [Hebard  Cln.]. 


*'  Recorded  as  GrylluM  barreiii  by  Rehn. 
**  Recorded  as  GryliodeM  toUeetu  by  Rehn. 
**  Recorded  as  Gryllus  hermudentU  by  Rehn. 

^Ibid. 
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Bahamas. 

Grant  Town.  Xew  Providence  Island,  II,  3,   1904,    (M.  Hebardi. 

1  cf,  2  9  ,"  (strongly  C,  Zdu  023),  [Hebard  Cln.]. 

Cuba. 

VinaU's,  Pinar  del  Rio,  IX,  16  to  22,  1913,  (Lutz  and  Leng),  2  5, 
{DZdu,  03  and  01),  [Am.  Mus.  Nat.  Hist.]. 

El  (Juania,  Pinar  del  Rio,  (Palmer  and  Rilev),  2  9  ,  (C  and  D. 
Z,  d  and  g,  II,  3  and  03),  lA.  N.  S.  P.]. 

Guiinajay,  I*inar  del  Kio,  V,  0,  (Palmer  and  Riley),  19,^  (CD, 
suffused  Z,  du  01),  [A.  N.  S.  P.]. 

Havana,  I,  IIHH,  (M.  Hebard),  1  9  ,"  (strongly  D,  Zev  03),  (Hebaul 
Cln.]. 

Francisco,  (^amaguey,  (Mrs.  J.  S.  Durham),  1  c^,  1  ?  ,  (C,  Z  aud 
suffused  Z,  ad  and  ab,  u  02),  lA.  N.  S.  P.]^ 
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Halton,  Barbados,  X,  25,  1902,  (C.  Todd),  1  d',  2  9,'«  (C  and 
B,  Z,  d  and  e,  u,  34  to  03),  [A.  N.  S.  P.]. 

Colombia, 

Cincinnati  Plantation  near  Santa  Marta,  4000  to  5000  feet,  VII, 
9  and  10,  1913,  (M.  A.  Carriker  Jr.),  1  cf ,  (A,  buffy  \1V,  au  02), 
[Hebard  (1n.|. 

Trinidad, 

Caparo,  VI  and  VIII,  1913,  (S.  M.  Klages),  7  c?,  9  9 ,  (BC  to  C, 
greatly  suffused  Z  to  Z,  d  a  and  b,  u,  023  to  012),  [A.  N.  S.  P.  and 
Hebard  Cln.]. 

British  Guiana, 

Bartica,  IV,  4,  1901,  (R.  J.  Crew),  1  cf ,  (A,  greatly  suffused  Y, 
dx  02);  (H.  S.  Parish),  1  cf ,  (AC,  greatly  suffused  Y,  du  02),  [all 
A.  N.  S.  P.l. 

Brazil, 

Pard,  Parc4.  (C.  F.  Baker),  1  d',  1  9 ,  (C,  Z  and  suffused  Z,  weakly 
f  and  b,  u  02),  (A.  N.  S.  P.]. 

Igarape  Assu,  Pard,  (H.  S.  Parish),  2  9 ,  (A  with  mouth  parts 
pale,  weakly  reddish  W,  intense  b,  u  023),  [A.  N.  S.  P.]. 

Tijuca,  Rio  de  Janeiro,  IV,  9  to  11,  1913,  (M.  Burr),  1  9 ,  (ADW, 
strongly  b,  u  03),  [A.  N.  S.  P.J. 

Rio  Grande  do  Sul,  (Dr.  Ihering),  1  cf ,  determined  as  Gryllus 
argen'inua  Saussure  by  that  author,  (AWgv  023),  [A.  N.  S.  P.]. 

Paraguay, 

Sapucav,  II,  17  to  VII,  1902  and  1905,  (W.  T.  Foster),  3  cf , 
5  9  /Ml  d'  1  9  FZgu  023;  1  9  DZgu  02;  2  cf  1  9  A  with  mouth 
parts  w(»akly  reddish,  W  and  X,  d  and  b,  cf  v  9  u,  023  to  02;  2  9 
weaklv  and  strongly  C,  suffused  reddish  Y  and  suffusi^l  reddish  z, 
ev,  03  and  02),  [Hebard  Cln.]. 

Argentina, 

Misiones,  XII,  30  and  I.  1910  and  1911,  (P.  Jorgensen),  2   9  ,«> 
(1    9  A  with  HMldish  mouth  parts  suffuse<l  reddish  Z,  eu  03;    1    9 
AVbu  02),  [A.  N.  S.  P.|. 

Salta,  Salta,  1  cf ,  1  9  ,  (weaklv  C,  V  and  \VY,  d  and  b,  u,  02  and 
01),  [A.  N.  S.  P.I. 

Jujuv,  Jujuv,  IV,  1911,  (P.  Jorgensen),  1  9,  (AUVbu  02),  [A.  X. 
S.  P.]. 

Buencs  Airc^s,  (M.  (],  Claraz),  1  9,  cotype  of  Gryllus  argentinus 
Saussure  (AVXcu  012),  [A.  N.  S.  P.). 


^'  Uccordcci  by  Ri'hn  a.s  (Sryllun  assimilut. 

^*  Iteconl<Hl  ax  (iryUuM  atfirimUis  and  argentinus  by  Rchn. 

*^  Rf»rc»nle<l  by  Hohn  a«  (iryllus  argentin^u. 
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La  Combre,  Cordoba,  (C.  Liser),  2  9,  (1  P  AXdw  03;  1  9 
AVXew  012),  [A,  N.  S.  P.]. 

Chacras  de  Coria,  Mendoza,  936  metere,  (P.  Jorgensen),  1  J, 
3  9 ,"'  (1  d"  A  with  mouth  parts  reddish,  dark  reddish  Z,  gw  023; 
1   9  AX,  iQtense  f,  w  02;  2  9  AVXfw  023),  [A.  N.  S.  P.]- 

Mondoza,  Mendoza,  767  meters,  (P.  Jorgensen),  1  rf","  (AUVbu 
02),  [A.  N.  S.  P.]. 

Galapagos  Islands. 

Cliatham  Island,  1  juv.  c?,  1  juv.  9 ,  (greatly  suffused  Z),  [Hebard 
Cln-1,  (dried  alcoholic). 

Ecuador. 

Duran,  VI,  U  to  24,  1914,  (H.  S.  Parish),  5  cf ,  7  9  ,  (C  to  D  with 
color  pattern  further  defined  by  longitudiiud  median  occipital  lines, 
greatly  sufEused  Z  to  Y  and  Z,  d  and  b,  u,  023  to  012),  [A.  N.  S.  P.j. 

Peru. 

Contamano,  Rio  Ucayali,  X  to  XII,  1912,  2  9  ,  (1  9  A  with 
mouth  parts  reddish,  VX,  intense  C,  u  02;  1  9  C,  reddish  Z,  dfu  02), 
(A.  N.  S.  P.]. 

Chanchamavo,  1  cf ,  1  9 ,  (A  with  mouth  parts  reddish,  dark 
reddish  Z  and  V,  d  and  b,  v  and  u,  02),  [A.  N.  S.  P.]. 

Lima,  VIII,  19, 1914,  (H.  S.  Pariah),  1  c?,  (pale  D,  Zdx  02),  [A.N. 
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sides;  Ix'Iow  the  ventro-lateral  margins  of  this  portion  on  each  side, 
rests  a  somewhat  more  thickened,  narrow,  corneous  plate  which  is 
exteriorly  nearly  horizontal  at  the  base,  but  produced  and  upcurved 
with  blunt  apex  reaching  a  little  distad  of  the  apex  of  the  dorsal 
portion,  inside  at  the  juncture  with  the  dorsal  ix)rtion  this  ventro- 
lateral portion  is  strongly  concave  thus  forming  claw-like  projections 
which  hold  in  the  seminal  sac  without  pressing  upon  it  at  any  point. 
<Se(»  Plate  IV,  figs.  11  and  12.) 

The  s|x»ci(»s  has  lH»en  accidentally  introduced  by  man  from  Europe 
and  is  now  widely  distributed  through  temperate  North  America. 
It  has  in  the  past  be<»n  n*corded  from  Montreal,  Quebec;  Connecti- 
cut; X(»w  York,  New  York;  New  Brunswick,  New  Jersey;  Ohio; 
Lexington,  Kentucky;  West  Terre  Haute,  Indianapolis  and  Putnam 
•County,  Indiana;  Moline  and  Urbana,  Illinois;  Minnesota,  and 
Omaha,  Nebraska. 

The  inject  inhal)its  dwellings,  greenhouses,  ete.,  where  it  is  some- 
times found  in  large  numbers.  The  species  is  decidedly  more  alert 
and  active  than  assimilis,  in  its  movements  more  nearly  resembling 
the  extremely  rapid  Gryllales  sigillatus,  which  tropical  species  also 
appears  to  pref(*r  the  proximity  of  man. 

The  s4Ties  n^i'orded  Im»1ow  are  in  general  coloration  yello^^ish  brown, 
the  specimens  from  Cliicago,  Illinois,  and  Albany,  Georgia,  are 
j^lightly  <larker  than  n^jmial  with  caudal  femora  weakly  suffused. 

Specimens  Examined:  27;  7  males,  14  females,  2  immature  males 
and  4  immature  females. 

West  Farms,  New  York,  1   9 ,  [U.  S.  N.  M.]. 

Harrisburg,*  Pennsvlvania,  XI,  18,  1  juv.  d^,  [Pa.  Stati*  Dept. 
Zool.]. 

Philadt»li)hiu,  Pa.,  IX,  30,  1914.  (E.  R.  Casey;  on  Logan  Square), 
1  9,  [(\is<'v  Cln.]. 

West  Philadelphia,  Pa.,  IX.  14  and  IG,  1901,  (W.  Stone;  in  house), 
3  cf,2   ^,  3  juv.   9.  [A.  N.  S.  P.]. 

Carolina,  1    9  .  [T.  S.  N.  M.j. 

Roswell,  (ieorgia.  (King),  1   cf,  [U.  S.  N.  M.]. 

Albany,  (ia.,  VIII,  1,  1913,  (H.:  under  sign  on  oak  tree),  1  juv.  9  . 

Thomasvilh',  (la.,  IV,  1901.  (H.;  in  hou^^i  on  lamp  shade  at  night), 

a  9. 

Utaw,  Alabama.  2  9 ,  [L'.  S.  N.  M.]. 

Chicago.  Illinois,  (W.  J.  Baumgartner;  in  greenhouse),  1  cf ,  1  9, 
[A.  N.  S.  P.|. 

St.  Anthonv  Park,  Minnesota.  IX,  9,  1896,  (0.  Lugger),  1  9, 
[Hebard  Cln.]. 

Lincoln.  Nebraska,  1  9  ;  V,  18,  1901,  (^L  Car}';  at  light),  1  9, 
Iboth  Hebard  Cln.]- 
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San  Antonio,  Texas,  1885,  (M.  Newell),  2   9  ,  [Hebard  CIn.|. 

Laredo,  Tex.,  VIII,  12,  1912,  (H.;  very  common  in  town  ami 
exceedingly  active,  always  in  inaccessible  holea  and  dark  places  in 
storea,  walls,  etc.),  2  d",  1  juv.  d". 

Plate  IV. 

The  outliaex  arc  vprj'  greatly  cdIotkciI,  the  stipple  fisures  over  twirv  naturj! 

1.  Gryllux  axtimUU  (t'ubricius),  nitsiuiiVitviiriunt.    Tia  Juana,  California.    M^ 

Dor^l  view  of  homl. 

2.  GryUun  nmiimUin  (t'abriciu^),  itermmalua  variant.     Tuceon,  Arizona.     Mat. 

DijrHal  view  uf  hoad. 
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MOLLUSCA  OF  THB  SOUTHWSSTERK  STATES,  VI :  THE  HACHETA  GBAKDE, 
FLORIDA.  AKD  PELOKCILLO  MOnHTAIES,  ITEW  MEXICO. 

BY  HENRY  A.  PILSBRY. 

I.  The  Big  Hachet  Mountains. 

The  Big  Hachet  (or  Hacheta  Grande)  Mountains  are  a  short 
range  in  southern  New  Mexico  in  sight  of  tlie  Mexican  boundar>'. 

They  may  \)e  reached  from  the  station  of  Huchita,  on  the  Ei  Paso 
and  Southwestern  R.  R.,  wliere  provisions  can  be  obtained.  Water 
must  \)G  hauled  in,  unless  the  prospecting  in  progress  at  the  time  of 
our  visit  resulted  in  a  successful  well.  There  are  no  trails  in  the 
mountains.  Tlie  extreme  northern  end  of  the  range  remains  to  be 
worked  conchologically,  as  we  could  not  reach  it  from  our  camp. 
A  visit  should  be  planneii  much  earlier  or  later  than  ours  (August), 
in  order  to  have  the  advantage  of  what  rain  there  is  and  also  to 
avoid  the  (»xcessive  heat. 

The  highest  iK»ak,  Hacheta  Grande,  has  an  elevation  of  about 
*  8,500  ft.,  and  is  considerably  higher  than  any  other  in  the  group. 
Several  large  canyons  dissect  the  range,  two  of  them  forming  broad 
basins. 

There  are  no  springs  in  the  range,  but  sometimes  siier  the  infre- 
quent rains  a  little  water  remains  for  a  time  in  rocky  basins  in  narrow 
canyons.  We  found  one  sucli  hole  containing  al)out  half  a  barrel. 
It  was  foul  with  drowned  insects,  yet  most  welcome,  as  our  canteens 
were  dry,  towanls  the  end  of  a  two-day  trip  to  Big  Hachet  Mountain. 

The  colonies  of  snails  here  as  in  other  desert  mountains  are  usually 
of  small  area.  As  the  mountains  are  uninhabited  and  too  dry  for 
cattle  rangt^s,  tlien*  are  few  local  place  names  and  no  roads  or  ranches 
to  aid  in  locating  collecting  points.  In  the  absence  of  any  topo- 
graphic niaj),  we  reproduce  a  rough  map  made  from  our  field  notes,  which 
should  enabh*  anyone*  to  exactly  locate  nearly  every  colony  of  snails 
found.  For  convc^ent  reference  we  have  named  s<*veral  promi- 
nent landmarks,  such  as  Daniels  Mountain,*  the  highest  peak  north- 
ward as  s«H»n  from  Sheridan  Canyon,  and  Teocalli  Butte,  west  of  our 
camp,  lH)th  Inking  inhabited  by  special  races  of  snails. 


*  NaiiKNl  for  th(*  writer's  companion  on  thifl  somewhat  arduous  trip. 
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The  Big  Hachets  are  n-ithout  timber.  Only  the  higher  peaks 
are  in  the  pinyon  zone.  There  arc  some  scrubby  cedars  and  old 
gnarled  pinyon  pines,  nowhere  numerous.  On  some  of  the  higher 
slopes  of  Hactieta  Grande  Mt.  there  is  a  growth  of  very  Small  scrub 
oak,  sometimes  so  close  as  to  impede  travel,  as  it  is  mingled  with  a 
broad-lea  vet  I,  black-spined  agave.  Elsewhere  a  small  agave  witb 
white  filaments  is  ver>'  abundant.  There  is  also  an  agave  lone 
surrounding  tlie  mountains,  bounded  outwardly  by  the  zone  of  giant 
yuccas,  both  usual  on  the  slope:^  leading  to  the  mountains  in  thL> 
part  of  Xew  Mexico.  Soutli  of  Daniels  Peak  the  higher  hills  and 
butt€s  usually  have  Fouquieria  and  its  characteristic  society.  The 
rock  is  hard  limestone  worn  into  holes  and  points,  and  containing 
few  ill-preserved  fossils,  among  which  a  Zaphreniis-Uke  coral, 
crinoid  stems  and  a  spiral  univalve  are  most  abundant.  Rattle- 
snakes, large  centipedes,  tarantulas  and  small  brown  scorpions  are 
reasonably  abundant.  Birds  and  mammals  are  scarce,  and  oning 
to  the  absence  of  springs,  the  mountains  are  not  available  for  cattle 
range.  During  the  time  we  were  the're  (August  20  to  26,  1910)  the 
heat  was  intense  from  sunrise  until  after  9  P.M.  Sky  cloudless  until 
midday,  when  small  clouds  gather,  possibly  covering  10  p.  c.  of  the 
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VitL.  I— Skiich  of  the  Big  Hschet  Rwifie,  Hhowinx  pollwtinK  ftatiiin^. 
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l>r.  M(^am:j  returned  to  Mesquite  Springs  along  the  rit^e  running 
from  Daniels  Mt.  towards  our  camp  in  Sheridan  Canyon,  and  along 
the  wash  running  out  of  this  can\'on. 

Dr.  M<'ams  found  the  following  seven  species,  which  were  deter- 
mined by  Dr.  \Vm.  H.  Dail:' 

Palula  slrigosa  Gould,  var.  conctntrata  Dall.  [Specimens  reported 
from  summit  of  Hacheta  Graruic  =  Oreok€lix  hachetana.] 

Epiphragmophora   hachiiana  Dall  \=S(morella  haehitana]. 

Potygyra  meamsii  Dall  [^Ashmvnflla  meamai]. 

Thysanophora  hornii  Gal.ib. 

Hohspira  crossei  Dall. 

Holospira  bilamellata  Dall. 

Hohspira  mearnsi  Dall. 

The  relationships  of  the  Big  Hachct  fauna  are  closesst  n-ith  the 
Florida  and  (>rgan  ranges.     Near  related  species  of  Sonorella  and 
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are  oviparous — a  further  character  distinguishing  them  from  Oreo- 
helix,  which  is  viviparous.     It  is  also  a  more  primitive  feature. 

SonoreUa  haehiUna  (D»U).    Plate  V.  6gs.  4.  4a.  46. 

Epiphragmophora  hachilana  Dall,  Proc.  U.  S.  Nat.  Mus..  XVIII,  p.  2,  1895; 

XIX,  p.  338,  1896. 
Sonorella  hachUana  (Dall),  Pilsbr>',  Proc.  A.  X.  S.  Phila.  for  1900,  p.  556, 

1901;    1905,  p.  257  (in  part). 
SonordUi   hachilQna  (Dall),    Bartsch,  Smithsonian   Misc.  Coll.,  vol.  47,  p. 

m\  PI.  31,  fig.  2  (shell  of  type);   PI.  29  (apex),  1904. 

As  this  species  is  tj-pe  of  the  genus  Sonorella,^  the  investigation 
of  its  soft  anatomj'  had  l)ecome  a  matter  of  importance,  and  to 
obtain  living  material  was  one  of  the  chief  objects  of  our  quest  in 
the  Hachetas. 

We  found  it  at  Stations  7,  8,  10  and  11.  All  of  these  stations  are 
near  or  on  Dr.  Meams's  route  to  the  summit  of  Hacheta  Grande. 
Station  7,  on  the  western  slope  of  a  hill  at  the  head  of  the  northern 
branch  of  Western  Canyon,  was  the  most  prolific  locality.  Here 
the  Sonorellas  may  be  found  in  some  numbers  under  large  stones 
on  the  steep  slope  near  the  hill-top,  where  there  is  some  shade  from 
the  pifton  pines. 

Twentj'-one  adult  shells  from  this  station  measure  as  follows: 


Diam.  in  mm 

21.5 

22 

22.5 

23 

23.5 

24 

Number  of  shells  . 

2 

8 

2 

7 

1 

1 

The  shells  var>'  somewhat  in  the  degree  of  deflection  of  the  last 
whorl,  but  ver>'  little  in  other  respects.  The  last  whorl  descends 
more  than  in  most  related  species.  The  color  is  pale  fawn,  fading 
to  whitish  in  the  middle  of  the  base,  and  having  a  cinnamon-brown, 
shading  into  chestnut-brown,  band  above  the  periphery;  this  band 
is  Ordered  \inth  white  on  both  sides.  The  aperture  is  rather  small, 
its  greatest  diameter  (including  peristome)  being  50  to  54  per  cent, 
of  the  diameter  of  the  shell. 

At  Station  8  only  dead  shells  were  found,  but  these  are  more 
variable  in  size,  the  extremes  in  a  lot  of  8  measuring: 

Alt.  13.5,  (liam.  25.5  mm.;  aperture  diam.  13.6  mm. 
'*    11  *      21.3      ''  "  ''       10.8    '' 


*  Kpiphnigmophorn  hachitafia  Dall  wa.*«  originally  designatwl  as  the  type  of 
SonnrdUi,  but  the  soft  anatomy  of  the  gcmus  wa.s  described  from  Xew  Mcxicao 
speoim«*ns  of  what  was  subsequently  detennin<»d  a.s  a  small  form  of  «S.  ashumni 
Barts<'h,  a  sjHK*i#»s  which  at  that  time  had  not  been  disrriminate<l  fnjm  S.  haeki- 
iaiui.  The  dis.'*ection  of  topot>'pe8  of  hachitann  shows  that  the  Xew  Mexican 
form  is  sp«*cifi<'ally  distinct,  thoufi^  closely  allifnl. 
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At  Station  o  two  broken  examples, 
much  weathered,  were  dug  out  of  the 
soil.  Though  practically  adult,  the 
largest  measures  only  18.2  nun.  diam- 
eter, the  shell  being  quite  as  solid  a# 
in  large  individuals.  It  iras  probably 
dwarfed  by  the  ajrid  conditions  be- 
fore it  became  extinct  in  this  place. 

The  genitalia  are  remarkable  for 
the  small  size  of  the  male  orgaiij>- 
The  penis  ia  very  slender,  diameter 
1  mm.,  tapering  downward,  and  en- 
circled at  the  base  by  a  short  sheath. 
The  penis-papilla  is  very  slender. 
gradually  tapering,  and  annulate.  The 
retractor  muscle  is  terminal,  long  and 
slender.  Epiphallua  a  little  shorter 
than  the  penis.  The  vagina  i?  slightly 
longer  than  the  penis-  Other  organs 
as  usual.    Measurements  of  the  organ' 
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anatomical  characters,  which,  though  not  great,  seem  to  be  constant 
in  a  considerable  number  examined,  and  which  favor  the  more 
analytical  treatment  of  the  hachitana  group  effected  by  Dr.  Bartsch, 
— a  view  I  formerly  opposed.  After  examining  many  fresh  specimens 
from  l)oth  ranges,  I  separate  the  Florida  and  Hacheta  Sonorellas 
subspt»cifically. 

Whether  the  typical  form  of  S.  hachitana  occurs  outside  of  the 
Big  Hachet  range  is  doubtful.  The  Peloncillo  range  Sonorella 
{S,  h,  peloncillensis)  is  not  easily  distinguishable  by  the  shell  alone, 
but  the  proportions  of  the  genitalia  diflfer. 

On  the  Carrizolillo  Mts.,  top  of  two  peaks  near  the  boundary 
line,  numerous  "bones"  were  collected  by  Dr.  Meams  (Xo.  126,596^ 
U.  S.  N.  M.).  They  agree  with  S,  hachitana'  in  the  rather  wide 
umbilica<,  small  aperture  and  deeply  descending  last  whorl,  but 
diflfer  by  the  average  smaller  size,  from  alt.  10.8,  diam.  19.3  mm.,  to 
alt.  12.4,  diam.  21.4  mm.  It  is  apparently  a  small  race  of  hachitana. 
The  localitj'  is  about  30  miles  east  of  Big  Hachet  Mountain. 

Sp<K*imens  reported  as  »S.  hachitana  from  the  Chiricahua  Mountains 
will  doubtless  turn  out  to  be  one  of  the  species  alreadj'  described 
from  then*.  Several  resemble  hachitan^i  more  or  le-^s  in  the  shell, 
but  all  diflfer  in  genitalia. 

The  sfH^cimen  reportcnl  from  the  Santa  Rita  Mountains  (No. 
105,385,  r.  S.  N.  M.)  is  dead  and  broken.  It  is  not  hachitana,  but 
probably  an  un(k»scribed  species  near  .S.  clappi  P.  &  F. 

AshmaneUa  mearntii  (Dall).    Plate  V.  fiRs  i  to  16. 

Polygyrn  tmnrmni  Dall,  Pmr.  l*.  S.  Nat.  Mus.,  XVIII,  p.  2.  1S9.5;  XIX, 
p.  34:i.  PI.  :J2,  figs.  7,  S,  11,  lH9t>. 

Up  to  this  time  .4.  mearnsii  ha.^  IxM^n  known  from  the  original  lot 
coll(»cte<l  by   Dr.  Meams  al)Out  twenty  years  ago.*^     We  found  it 

•  Th«*  fiKun^i  tyiM*  of  A.  rmarnifii  and  nint»  sixTiinons  in  vari(>u>  condition^ 
of  jxTfrffion  an*  Cat.  No.  1^^0,012,  V.  S.  N.  M.,  .**aid  to  l>e  from  the  Hiiachuca 
Mt>.  In  th«'  adult  sht'lls  of  this  lot  th<»  parietal  wall  of  the  aixTturr  i>  built  up 
and  disjointfi  from  the  precefling  whorl.  In  another  lot.  No.  1. '{().( )l.'i,  V.  S.  N.  .M., 
thre<»  HiMM-imi'Tis.  liaeheta  (Iraiule  Mt.,  the  narietal  rallus  is  apprcNsiNi.  Thi.** 
(liffert'ii'M*  in  tht*  pari«'tal  eallus  i.n  exat'tly  what  we  have  notiretl  lK'twe<*n  the 
-IK.Tinifn*'  from  our  Station  5  <near  Dr.  Meani.n's  ramp  ."iitei  ami  thos<»  fnmi 
our  Sf;ifion>  10  and  11,  mnir  and  at  the  top  of  llaeheta  (Irande  Mt.,  a  plaee 
also  vi-.it<*<l  hy  Dr.  Meams.  We  eonehide,  then'fore,  that  ther<»  wa.-  a  mi-takt^ 
of  "  Hii.'ii-hu<'a"  f<»r  "Haeheta"  in  the  lalx'l  of  No.  l.'tt),012;  and  that  .1.  mtnrusii 
ilttfA  nn(  rmllij  hrr  in  th*-  IIunchuraM.  This  .s<»«'ms  the  mon*  hkely  hi»eaUM'  in 
s<'veral  <':impinK  trips  to  the  Huachueju*  this  .siM'<'ic»s  was  not  foun<i. 

A  ft" 'ord  of  -1.  tmarnMi  fn»m  the  Orjcan  Mountain.**,  N.  M.,  ha^  iM-en  puhUsluHl, 
on  thf  :iuth<»rity  of  Professor  (V»ekerell.  We  have  not  M'<'n  the  >|>e<'imen.  but 
NU.»|M'ft   that   tJn'V  are  .1.  htrhi  C'lapp. 

W«*  *ut[Kf^t  that  our  Station  .'>  in  the  llaeheta  Mountains  be  aeeept«»<!  as  tyfM* 
loeahtv  for  .1.  mtarnm. 
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in  groat  profusion  at  Station  5  on  the  east  side  of  Daniels  Mountain, 
near  the  summit,  with  Holospira  bilamellata.  Also  at  Stations  7,  10 
and  11,  t)ie  tatter  at  the  summit  of  Hacheta  Grande. 

The  specimens  from  Station  5  (not  far  from  the  site  of  Dr.  Meams'^ 
camp)  agree  well  with  the  original  specimens,  description  an<l  Ggure. 
Usually  the  parietal  callus  is  raised  from  the  surface  as  a  thin,  straight 
lamina,  and  in  almast  all  of  them  the  edge  is  more  definite  than  in 
shells  fruin  other  stations.  The  axial  end  of  the  parietal  lamelb 
is  abruptly  I)ent  towards  the  columella  and  is  more  or  less  tubercular: 
Rarely  tho  tubercle  is  almost  free  from  the  lamella.  The  spire  i* 
occasionally  almost  Hat.  The  color  in  shells  taken  aJive  is  translucent 
sayal  brown.     The  diameter  varies  from  11.5  to  14.5  mm. 

In  R{)ecimenF  from  the  summit  of  Hacheta  Grande  the  parietal 
lanieliffi  are  a  little  shorter;  the  axial  end  of  the  longer  branch  i# 
often  straight,  but  more  fre- 
quently is  bent,  or  the  bend  is 
represented  by  a  tubercle  con- 
nected with,  or  almost  free  from 
the  lamella.  The  edge  of  the 
[wrietal  callus  is  appressed  to  the 
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monnlrab  to  pale  ecru-drab,  often  having  a  band  of  the  same  below 
the  peripher>';  embryonic  whorls  fawn  color.  Spire  convex  or  ver>' 
low  conic,  IJ  embryonic  whorls  convex,  sculptured  with  delicate, 
retractive  radial  rib-strise,  a  few  ver>'  fine  spiral  lines  in  the  intervals 
(fig.  6);  following  whorls  irregularly  marked  with  weak  growth- 
lines,  loss  convex,  a  little  flattened  or  impressed  aVwve  the  suture, 
the  last  whorl  convex,  very  indistinctly  angular  at  the  peripherj', 
slowly  descending  to  the  aperture,  convex  beneath.  The  aperture 
is  ver>'  oblique,  about  as  hig-h  as  wide.  Peristome  thin,  the  upper 
and  basal  margins  somewhat  prolonged  and  a  little  straightened, 
converging,  joined  by  a  thin,  adnata  parietal  callus. 
Alt.  9.  diam.  15  mm.;   5§  whorls. 


B 
Fig.  4. — A.  Genitalia  of  (heohelix  hacheiana.     B,  (heohelix  ferri»si. 

(Jenitalia  (fig.  4,A).  The  penis  is  ver>'  short,  its  distal  half  en- 
Jarged.  The  walls  of  the  rather  large  cavitj'  are  densely  papillose, 
the  papilla*  long,  arranged  in  oblique  rows  in  some  parts.  Epi- 
phallus  al>()ut  equal  in  length  to  the  penis,  its  distal  half  enlarged. 
Vagina  wiual  to  the  pc^nis  in  length.  Length  of  the  p(»nis,  epiphallus 
and  vagina  5  mm.:   length  of  spermatheca  and  duct  15  mm. 

Summit  of  Hacheta  CJrande  Mountain,  at  Station  11,  collected 
August  25th,  1910,  by  H.  A.  Pilsbr>\  Also  Station  10,  Pilsbr>'  and 
Daniels. 

This  sjx^cies  was  collected  in  considerable  quantity — several 
hundred  living  specimens.  The  **l>ones"  are  seen  all  over  the  upper 
four  or  five  hundred  feet  of  the  peak,  between  Stations  10  and  11  of 
.the  map.     IJving  snails  were  all  taken  on  the  west  side  and  were  most 
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abundant  at  the  summit  near  ami  north  of  the  small  stone  "monu- 
ment" or  cairn  which  marks  the  summit,  on  and  under  stones.  Ak) 
on  the  precipitous  western  slope  at  Station  10. 

The  species  is  very  uniform  in  all  its  characters.  The  size  varies 
from  14  to  16  mm.  diameter,  and  in  some  shells  the  last  whorl  descend- 
more  than  in  others.  Very  few  have  the  parietal  callus  thickened 
and  a  little  raised.  It  differs  from  all  forms  of  O.  strigosa  by  il* 
convex,  radially  costellate  Dmbrj'onic  whorls,  but  in  many  adult 
shells  this  sculpture  is  effaced.  0.  ferrissi  ia  probably  the  men 
nearly  related  species,  though  very  different. 

Onobsliz  hacliBtaiu  cadaver  n.  subap.     Plate  VI.  G(.  1. 

The  shell  is  larger  than  hachelana,  the  periphery  rounded  in  adult< 
except  near  the  aperture  in  front,  where  it  is  distinctly  at^ular. 
Umbilicus  smaller,  one-sixth  the  diameter  of  the  shell. 
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Genitalia  similar  to  0.  hachetana,  except  that  the  lower  third  of 
the  duct  of  the  spermatheca  Ls  more  enlarged.  Length  of  penis 
5  mm.;  epiphallus  5.5  mm.;  spermatheca  and  duct  9  mm.  (fig.  4  B). 

Hacheta  Grande  Mts.  at  Station  3,  on  ledges  of  high  cliffs  opposite 
the  mouth  of  Sheridan  Canyon,  under  stones,  Pilsbry  and  Daniels, 
August  21,  1910.  Cotypes.  No.  112.276,  A.  N.  8.  P.  Also  at 
Station  1,  Teocalli  Butte. 

O.  ferrisisi  has  much  the  appearance  of  the  Ghirieahuan  0.  barbata 
Pils.,  hut  this  resemblance  is  superficial.  When  denuded  of  the 
cuticular  fringes,  the  two  are  quite  diflferent,  the  Chiricahuan  species 
l)eing  much  smoother,  \inthout  the  strong  spiral  ridges  of  O.  ferrissi. 
Moreover,  the  sculpture  of  the  embrj'onic  shell  is  different.  The 
shape  of  i)enis  and  epiphallas  in  0.  ferrissi  is  like  0.  chiricahuana 
and  0.  clappi,  l>oth  organs  being  enlarged  distally,  while  in  0.  barbata 
the  lower  half  of  the  penis  is  enlarged,  the  distal  portion  slender.- 

In  well-<lev(»loped  shells  the  last  whorl  scarcelj'  descends  anteriorly, 
the  up]HT  margin  of  the  lip  being  inserted  on  the  ix?ripheral  carina. 
In  some  of  the  smaller  adults,  diam.  13  mm.,  the  last  whorl  is  bent 
downwards:  the  upper  and  columellar  margias  of  the  lip  converge 
and  are  connected  by  a  rai.*^?d  parietal  lamina,  the  mouth  having  a 
somewhat  triangular  contour.  These  are  to  be  regarded  as  (fecadent 
(gerontic)  individuals. 

At  Station  1,  Tc*ocalli  Butte,  the  shells  are  all  convex  alx)V(\  with 
a  noticeably  smaller  umbilicus.  The  largest  measures,  alt.  7.8, 
diam.  15  mm.,  with  5  whorls  (PI.  VI,  fig.  46).  This  small  colony  is 
probably  c^xtinct  or  nearly  so,  as  no  living  shells  wctc  found. 

Our  Station  3  is  on  ledges  of  high  cliflfs  facing  the  mouth  of  Sheridan 
Canyon,  and  es]XH»ially  on  a  lx»nch  al)out  half-way  up.  Hen*  Ferriss's 
Oreohelix  lives  on  an  almost  inaccessible  cliflf  looking  out  over  the 
mesa  int(j  Mexico.  Th(»re  is  little  vegetation  on  the  ledges.  On 
the  talus  >loix»  Ih»1ow  the  cliflf  there  is  a  growth  of  dwarf  oak  about 
km*e-high,  charming  big  wild  rosi»s  of  a  species  which  we  saw  nowhere 
else,  Cylindrnpufdia,  Opuntia,  bisnagas,  etc.  On  top,  alx>ve  the  cliflfs, 
the  Fouquirria,  sotol,  mescal  society  is  found.  The  Oreohelix  colon j' 
is  of  small  ext(»nt;  the  ledges  wImtc  they  w(»re  obstTved  living  are 
probably  not  over  a  couple  of  square  rods  in  area,  with  ]x*rhaps  an 
equal  area  on  the  talus  Ik4ow  the  cliflfs,  where  dead  sh(»lls  were  found. 
These  estimates  are  from  memor}',  as  I  neglected  to  note  the  figures 
at  the  time. 

The  hnality  on  the  east  side  of  Teocalli  Butte  is  more  restricted, 
and  if  i)os<ible  more  arid. 
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DnolMlli  foniiii  martioiBft  n.  nubap    putc  vi,  6g.  3. 

Differs  from  O.  ferrissi  by  the  more  convex  spire  and  by  the  weak- 
ness of  the  »jpiral  sculpture,  there  being  no  such  pronounced  spiral 
rirlge  on  the  upper  surface  of  the  whorls,  and  only  verv-  weaklv 
sketched  spirals  on  the  base,  whilst  in  0.  ferrissi  these  ridges  are  ven,' 
emphatic. 

Alt.  7.2,  <ham.  U.2  mm.;  4f  whorls. 

Station  5,  below  the  cliffs  on  the  north  side  of  Daniels  Mountain, 
near  the  summit,  with  Holospira,  etc. 

Only  a  few  long-dead  shells  were  taken,  but  these  surelv  indicate 
a  local  race  which  has  finally  succumbed  to  the  increasing  aridity 
of  their  station.     Of  large  shells  only  Holospira   and   AahmuneUa 
survive  on  this  mountain,  both  of  them  l)eing  burrowing  animals. 
Thyianophora  hornii  (Gabb). 

Found  at  Stations  3  anil  5.  It  is  an  almost  ubiquitous  Lowor 
Honoran  snail. 

UBOOOPTID.ffiI. 

The  rftuily  of  a  very  large  scries  of  Hachita  Holospiras  has  fullv 
confirmed  the  results  reached  in  our  study  of  Chirieahuan  species, 
that  the  nuniU'r  of  internal  lamella:  is  variable  in  each  species  anil 
colony,  among  perfectly  mature  or  even  aged  individuals.  The^' 
vary  in  a  way  it  was  impossible  to  fore-see  at  the  time  when  Holo- 
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almost  ever\'  fonn  known  by  large  lots)  may  be  (1)  Superior,  axial 
and  basai  or  (2)  axial  only.  In  Hachita  fonns  we  have  also  th(» 
combination  (3)  axial  and  basal,  which  is  never  found  in  the  Chirica- 
huan  series,  where  it  is  replaced  by  the  combination  (4)  superior 
and  axial.  Every  Hachita  species  has,  therefore,  in  diflferent  speci- 
mens of  the  same  colony,  the  characters  of  the  supposed  subgenera 
or  s<»ction>i  Hostrichocentrum,  Haplostemma,  Distomospira,  and  Tri- 
Htemma,  while  a  (.'hiricahuan  species  \\\\l  belong  to  Bostrichocentrum, 
Eudistemma,  and  Tristemma.  In  external  form  and  sculpture  th(»re 
are  no  diffen^nces  greater  than  specific  l)etween  the  Hachita  and 
(/hiricahua  sjx^cies. 

The  Hachita  Holospiras  l)elong,  if  we  accept  th(»  criterion  of 
intergradation,  to  only  one  species,  for  which  the  prior  name  is 
H.  crossei.  Betwet^n  this  species  and  H.  bilamellata  there  is  a  perfect 
s<?ric»s  of  intergrades  in  size,  sculpture  and  numlx»r  of  whorls.  Wc 
mean  bv  this  that  some  individuals  of  an  H,  crossei  colonv  could  not 
1h»  distinguished  from  mearnsi;  some  mearnsi  can  Ix?  exactly  matched 
in  a  (M)lony  of  bilarnellaia,  or  of  media;  and  certain  slender  shells  of 
bilamellata  wouhi  pass  as  longa.  The  other  named  forms  are  more 
distinct,  pnibably  l>ecause  we  did  not  hapi)en  to  collect  where  the 
intergrading  colonies  live.  The  races  are  therefore  based  upon  the 
forms  dominant  in  each  colony.  One  might  easily  define  a  half 
dozen  ^/>fr/>.'*,  if  only  a  few  sh(»lls  from  (»a(rh  place  were  in  hand: 
or  if  the  internal  lamellae  were  taken  to  be  of  specific  weight,  it 
might  Ix*  thought  that  then*  are  between  two  and  three  times  that 
number. 

Th(»rc  are  many  colonies,  most  of  which  have  some  sp(»cial  char- 
act<Ts.  A  thorough  exploration  of  the  northern  end  of  the  range 
will  un<ioubtedly  bring  t^)  light  ver>'  many  more  forms,  so  that  any 
treatment  of  the  group  mast  now  lx»  tentative.  For  our  present 
purpose  wr  consider  the  smallest  fonn  (crossei)  and  the  larg(»st  {bi- 
lamellnta )  as  sjM'cic^s,  ranking  the  others  as  sulwpecies,  though  in  some 
cas<»s  thcv  arc  mon*  distinct  than  thest*  two  are  from  on(»  another. 
Several  thousan<l  shells  were  collect^nl. 

The  colonies  at  Stations  1,  2,  3,  12,  are  of  ver\'  limited  extent, 
physical  features  r(»stricting  them.  Station  5  is  much  larger.  The 
other  Stations,  4,  6,  8,  9,  10»  11,  merely  represi»nt  collecting  points 
in  large  areas  where  Ilolospira  may  \ye  picket!  up  almost  anywh(Te 
over  considerable  tracts,  while  at  the  same  time  there  are  large 
areas  in  the  region  over  which  the.s(»  station-*  are  scattered  where 
no  shells  can  1m»  found. 
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Holoapira  biUnwlUU  DsU.    Plate  VII,  6f  1  M  U. 

Holoapira  (DirlQinoapira)  irilaiaeUala  Dall.,  Proc.  U.  S.  Xat.  &lus.,  XMII, 
1S95,  p.  4;  XIX,  p.  898,  p.  349,  PI.  31,  fig,  3.  Pilsbry,  Man.  of  Conch,. 
XV,  1902,  p.  82,  ri.  16,  figH,  5.  10,  11.  Bartach,  Proc.  U.  S.  Nat.  Mus. 
XXXI,  1906,  p.  134.  Danicla,  Nautilus,  XXVI,  p.  41,  PI.  5,  fig.  9  (oonnal) 
and  fig.  H  (abnonmil)  shells. 

The  first  four  references  cited  above  pertcun  to  specimens  of  the 
original  lot,  of  which  there  are  8  perfect  sheila  inCoU.  U.  S.  Nat,  Mu.*. 
and  2  in  Coll.  A.  X.  S.  Phila. 

The  .'tpccies  is  distinguished  fruin  H.  crossei  chiefly  by  its  greater 
size.  It  was  found  by  Mr.  Daniels  and  the  writer  in  great  abundance 
at  Station  5,  on  the  east  side  of  Daniela  Mountain  under  the  cliffs 
close  to  the  summit,  with  Ashmunella  mearrm^nd  Oreoheltx,  in  the 
pinon  zone.  In  most  of  the  shells  the  external  ribs  weaken  or  dis- 
appear on  the  pcnultimat«  and  one  or  two  earlier  whorls,  V>ut  in 
some  they  continue  to  the  last,  as  in  the  type  lot  of  inlamellata. 

Sixty  examples  from  Station  5  opened,  most  of  them  mra»ure<l 
give  the  following  data: 

(1)  One  lamella,  the  axial.     13  si)ecimeiis  =  21 1%, 

Length  23,    diam.  5    mm.;  whorls  19 
■■     21.3     "       4.7  '■  '■       18i 

■■      19.5    ■•       5      "  ••       16* 
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(3)  Three  lamellse,   superior,   axial   and   basal.    Six   individuals 
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In  nize,  sculpture  and  shape,  we  can  find  no  external  character 
correllated  with  the  differences  in  internal  structure.  The  speci- 
mens from  Station  5  are  from  one  colony. 

It  ^^ill  be  seen  that  the  tj^pical  bilamellata  axial  structure  pre- 
dominates, nearly  70%  having  that  arrangement  of  lamellae.  The 
dimeasions  of  this  lot  agree  well  with  those  given  bj'  Bartsch  for 
8  sporim(*ns  in  the  U.  S.  Nat.  Mas.,  but  our  lot,  being  larger,  includes 
shells  both  larger  and  smaller  than  any  in  the  original  lot. 

Holotpira  biUmeUata  longa  n.  form.    Plate  VII,  figs.  2  to  26. 

Slender  and  ])illar-like,  the  diameter  contained  four  times  or  more 
in  the  length ;  whorls  of  the  cone  and  last  whorl  costulate,  3  to  5  inter- 
mediate whorls  usually  smooth  or  nearly  so.  Aperture  projecting 
laterally  and  forward;  usually  3  internal  lamellae,  in  the  beginning 
of  the  p(»nultimate  whorl,  therefore  ventral  in  position,  the  superior 
lamella  generally  ver>'  strong,  and  larger  and  longer  than  the  basal. 

Length  19.6,  diam.  4  mm.;  whorls  17 

19.2,     "      4  **            **       18J 

•      18.7,     **      4  *•            "       17i 
22 
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Length  17.9,  diam. : 
•     17.1, 


16.3 


I  mm.;  whoris  17 

"      17 

S  •'  "      15J 

15J 

"      15 
"       15! 


Station  4,  on  the  south  slope  of  Daniels  Mt.  near  the  summit. 
Types  Noa.  112,269,  A.  N.  S.  P.,  collected  by  Pilsbry  and  DanieU. 
August  22,  1910. 

Out  of  20  shells  opened,  16  have  three  lamells  and  4  have  two. 
the  axial  and  basal.  The  pillar-like  shape,  numerous  whorls,  and 
prevalence  of  a  superior  lamella,  as  well  as  the  deeper  position  of  the 
lamellffi,  are  individually  variable  characters,  yet  in  the  aggregate 
they  may  suffice  to  define  a  race  in  this  group. 

These  Holospiras  live  among  rocks  where  there  is  very  little 
xerophytic  vegetation  and  the  heat  is  terrific.  The  t>TJe  lot  wa^ 
picked  up  at  about  the  same  elevation  as  Statioo  3,  but  there  the 
exposure  is  less  calorific,  the  sparse  pifions  and  the  cIifTs  afford 
shade,  so  that  the  soil  retains  some  moisture. 

Holospira.s  were  seen  scattered  over  a  large  area  below  and  around 
Station  4. 
HoloapiTK  biUmiUiU  litUopbila  d.  'ubip.    Plah;  VII,  fin.  3  to  3e. 

The  shell  is  small,  rather  slender,  with  a  long  cone;   strongly  codatf 
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(3)  Three  lamellse,  superior,  axial  and  basal.     4  specimens  =  20%. 
Length  13.9,  diam.  3.7  mm.;  whorls  15i 

Station  1,  northern  and  eastern  sides  of  Teoealli  Butte,  at  the 
base  of  the  cliflF.     Types  Nos.  112,265,  A.  N.  S.  P. 

Twenty  shells  opened  out  of  a  series  of  over  250  show  that  the 
bilamellate  form  preilominates.  The  largest  shell  noticed  is  14.9 
mm.  long,  the  smallest  11.5  mm.  There  is  rather  wide  variation  in 
sculpture,  but  a  large  majority  of  the  shells  conform  to  fig.  3a  in 
this  respect. 

Holotpira  biUmelUto  iiuoUto  n.  subep.    Plate  VII.  fis».  4  to  4a. 

The  shell  is  slender,  with  a  rather  long  terminal  cone;  very  strongly 
ribbed  throughout;  composed  of  many  (13§  to  17^)  short,  convex 
whorls,  the  last  very  shortly  free  in  front.  Peristome  narrow,  only 
very  slightly  expanded.  Only  the  axial  lamella  developed  in  14 
out  of  16  individuals  opened,  the  other  two  having  axial  and  basal 
lamellie. 

Length  15.5,  diam.  3.6  mm.;  whorls  17J 


n 

4i 
ii 
ii 

ii 
ii 
ii 
ii 
*i 
it 


15, 

3.8 

16} 

14.9, 

3.5 

16i 

14.8, 

3.8 

16i 

14.5, 

3.6 

15 

14, 

3.8 

15 

13.5, 

3.8 

15 

13, 

3.7 

m 

13. 

3.3 

15} 

12.25, 

3.25 

14 

12, 

3.9 

13) 

11.8, 

3.9 

13}  (axial  and  ba.sal  laniellse). 

Station  6,  <^n  the  southeastern  slope  of  the  mountain  south  of 
Big  Hachet  Mt. 

This  form  <liflFers  from  crossei  and  mearrm  by  the  more  slender 
shape,  long  terminal  cone,  more  numerous  whorls  and  strong  sculp- 
ture. It  agrees  with  bilamellata  in  having  many  whorls,  but  diflfers 
by  its  slender  form,  longer  cone,  the  prevalence  of  unilamellate 
shells,  etc.  //.  6.  heliophila  stands  nearest  to  insolata,  but  in  that 
race  the  bilamellate  form  predominates.  It  is  more  conspicuously 
ribbed  than  any  of  the  other  Hacheta  races. 

Holotpira  bilamelUU  media  n.  subsp.    PUte  VII.  fi«s  5  to  5e. 

The  sIh'11  is  cylindric  \^ith  a  long  terminal  cone;  composed  of  many 
closely  coile<l,  convex  whorls,  all  after  the  embr>'o  rather  strongly, 
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sharply  costulate;  bufif-whitish  except  where  darkened  by  the 
presence  of  the  soft  parts,  the  last  whorl  shortly  projectmg;  peris- 
tome narrowly  expanded.  Internal  lamellte  one  to  three,  but  axial 
and  basal  most  frequent.    75  individuals  opened  from  the  type  locality. 

Southern  and  western  portions  of  Sheridan  Canyon,  at  Stations 
2,  12  and  3.  Types  Nos.  112,268  A.  N.  S.  P.,  from  Station  3,  at  the 
base  of  a  cliff  near  the  mountain  top,  facing  the  mouth  of  Sheridan 
Canyon,  in  company  with  Oreohelix  ferriast. 

Specimens  from  the  type  locality  measure  as  follows: 


(!)  An  axial  lamella  only. 

22  individuals  =  29J%. 

Length  16.9,  tliam 

.  4     mm.; 

whorU  16 

"      16.0,     " 

4 

"      17 

"      15, 

4 

"      15} 

."      14.2,     " 

4 

"      15 

"      H, 

3.7      " 

"      13! 

"      13.9,     " 

4 

"      14} 

■'      13.5,     " 

3.9      " 

"      14 

•■      13.3,     '• 

3.8      " 

"      14 

•■      12.2,     " 

4 

"      12 

"      12, 

4 

„      ,2 

(2)  Axial  and  basal  lamellK. 

48  shell.  -  64%. 

Length  18.5,  diam 

,  4.25  mm 

,;  whorls  17 

"      16.5,     " 

4.3        '■ 

"     15 
"     16 

"      1G..5,     " 

4 

"      16.2,     " 

3.8        " 

"      16 

"      16. 

4 

"     16 

"      15.5,     ■• 

4 

"     15} 

•      1.5.1.     " 

4 

■•      15} 

"      14.2,     " 

4 

"     15 
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Also  one  shell  which  has  two  basal  lamellse.  The  upper  partition 
was  broken  away  in  opening,  so  that  the  presence  of  a  superior 
lamella  is  uncertain. 

This  form  stands  nearest  to  H,  6.  meamsi,  but  the  striation  is 
sharper,  not  partially  effaced  on  the  later  whorls  and  the  cone  is  in 
the  average  longer.  The  habitats  of  meamsi  and  media  are  rather 
remote  from  one  another,  and  several  other  forms  inhabit  territory 
between  them. 

The  specimens  from  Station  12  are  more  like  meartm,  the  sculpture 
being  weak  on  the  penultimate  and  next  earlier  whorls.  Out  of 
11  opened — 

2  have  one  lamella,  axial. 

9  have  two  lamellse,  axial  and  basal. 

1  has  three  lamellse,  axial,  basal  and  superior. 

Station  2  is  on  the  northern  slope  of  one  of  the  ravines  east  of 
and  running  from  Teocalli  Butte,  at  the  foot  of  an  irregular  pro- 
jecting bench  of  limestone.  It  is  much  the  lowest  station  where 
shells  were  found  in  the  Hachetas.  The  shells  are  partly  as  rough 
as  those  from  Station  3,  but  some  approach  those  of  Station  12. 
Out  of  21  shells  opened — 

15  have  two  lamellse,  axial  and  basal. 

6  have  three  lamellse,  axial,  basal  and  superior. 

In  size  the  shells  from  Stations  12  and  2  are  about  equal  to  those 
from  Station  3. 

Holotpixm  bilameUato  meanifi  Dall.    Plate  VII.  figs.  6.  6a. 

Hohspira  illapUnUemma)  mearrm  Dall,  Proc.  U.S.  Nat.  Mas.,  XVIII,  1895, 

p.  4;   XIX,  1S96,  p.  350,  PI.  31,  fig.  1. 
HftloApirn   [iHMomoHjnra)   mearrm   Dall,   Bartsch,   Proc.  U.  S.  Nat.   Mils.. 

XXXI,  1906.  p.  I'M. 

Six  .sh(»lls  of  the  type  lot,  the  measurements  of  which  are  given 
by  Dr.  Bartsch.  measure  14  to  15.8  mm.  long,  4.2  to  4.5  wide,  with 
14  whorls.  Twenty  .shells  were  taken  at  our  Station  8,  on  the 
eastern  sIojk*  of  Hacheta  (Jrande  Mt.  (see  map,  p.  325).  Ten  were 
openeil,  3  having  only  the  axial  lamella,  which  Is  ver\'  weak  in  two 
of  them:   7  have  axial  and  basal  lamellse.     Measurements  follow. 

I^en^th  17,     diain.  4.5  mm.;  whorls  15;  an  axial  lamella. 


»( 


15. 

4.5 

15;  axial  and  ha.sal  ianu'lla-. 

14.9. 

4.5 

Hi 

14.5. 

4.5 

14 

14. 

4.3 

14;  axial  and  basal  lamella*. 

13. 

4 

13i;    '' 

13. 

4 

13;      " 

13. 

3.9 

12i;    '' 

342  PROGBBDtNGS  OF  THE  ACADEMY  OF  IM«y, 

Length  12.6,  diam.  4     mm. ;  whoris  13} 
■'      12.5,     ■'      4         ■'  "      12J- 

"      11.3,     "      4         "  "      12;anaxiaHameIla. 

These  shells  connect  H.  crossei  and  H.  bilameltata.  Specimtn* 
of  intermediate'  -size  agree  exactly  with  one  of  the  type  lot  of  menrnsi. 
kindly  lent  from  the  National  Museum.  The  smallest  shelb  are 
indistinguishable  from  crossei,  while  the  largest  could  not  be  separate 
from  small  bilamellata.  Yet  the  colony  as  a  whole  has  a  certain 
individuality  by  its  intermediate  size,  and  as  the  form  has  been  named, 
we  let  it  stand  as  a  convenient  jilace  for  crosaei-inlamelU^a  inter- 
(trades.  It  is  attached  to  H.  Inlatnetlata  rather  than  to  H.  crosKfi. 
becau,^e  the  prevalent  form,  in  the  small  lot  opened,  is  bilamellate. 
All  of  the  shells  were  collected  in  one  spot  where  the  writer  sat 
resting.  A  large  quantity  could  have  been  gathered  had  time  and 
strength  permitted.  A  few  specimens  are  quite  finely  striata, 
while  others  are  rather  coarsely  ribbed,  like  the  type  of  mcarwii; 
still  others  being  intermediate  in  sculpture.  The  sculpture  in 
some  shells  becomes  verj'  much  weaker  on  the  penultimate  ani 
next  earlier  whorls. 

H.  meamd  served  as  monotype  of  the  subgenus  Haploatemmi 
Dall,  characterized  by  the  |X)ssession  of  an  axial  lamella  onlv.    Bartsch. 
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there  is  decidedly  more  vegetation.     A  few  were  picked  up  on  the 
slope  towards  Station  10,  dead  shells  being  scattered  all  over  the 
upper  500  ft.  or  more  of  this  ascent. 
Sixty  specimens  were  opened,  measurements  of  31  being  given  below. 

(1)  No  axial  lamella,  merely  a  callous  or  very  inconspicuous  node 
on  the  axis  in  the  penultimate  whorl.     15  individuals  =  25%. 

Length  14,     diam.  4     mm.;  whorls  13;  penult,  whorl  smooth. 
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ti 
4t 
4  t 

44 
44 
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12.8, 

3.9 

13;      " 

it 

12.3, 

3.9 

124;  " 

weak  ribs. 

12, 

3.9 

124;   " 

smooth. 

12, 

3.8 

12;     " 

strong  ribs. 

11.8, 

4 

121;    " 

•weak  ribs. 

11.3, 

3.7 

12       " 

H                 it 

11, 

3.6 

114;  " 

smooth. 

10.5, 

3.8 

11;      " 

i< 

(2)  Axial  lamella  in  penultimace  whorl  short  and  strong;  no  other 
lamellse.     30  individuals  =  50%. 

Length  13,     diam.  4     mm.;  whorls  12};  penult,  whorl  weak  ribs. 


12, 
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'      12; 

44 

44 

it                it 

12, 

3.8 

'      12; 

44 

44 

tt                it 

11.8, 
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'      114; 

44 

it 

smooth. 

11.8, 

3.8 

'    114; 
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11.3, 

3.6 

'      12; 
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it 

11, 

3.9 

'    114; 
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11, 

3.9 

'     11; 
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weak  ribs. 

10.8, 

3.9 

'     11; 
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it 

smooth 

10..5, 

3.7 

'     10}; 

il 

11 

strong  ribs. 

10.5. 

3.3 

'     114; 

(( 

tt 

44                    tt 

(3)  Axial  lamella  short  and  strong  or  rarely  weak;  a  basal  lamella 
within  last  half  of  jx^nultimate  whorl.     12  specimens  =  20%. 

Length  13,     diam.  4     mm.;  whorls  13};  penult,  whorl  smooth. 
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i< 


.4 


13, 

4 

124; 

weak  rilw. 

13. 

3.8 

134; 

44                44 

12.7, 

3.9 

124; 

smooth. 

12.0. 

3.8 

12; 

44 

12.3. 

3.5 

124; 

.strong  ril)s 

11.1. 

3.8 

12; 

44                   44 

11. 

3.9 

Hi; 

weak  ril)s. 

(4)  Axial,  basal  and  superior  lamella;  in  the  last  half  of  penulti- 
mate whorl.     3  individuals  =  5%. 

L<»ngth  14,     diam.  4     mm.;  whorls  13;  pc*nult.  whorl  weak  ril>s. 
'      13.        *'      4         ''  ''      12i;      '*  ''     strong  ribs, 

-      12.7,     ''      4.1      '*  "      12§;      "  ''     smooth. 
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The  embryonic  shell,  of  slightly  over  2  whorls,  is  smooth  and 
projects  nipple-like.  The  following  whorls  of  the  cone  are  stron^y 
ribbed,  but  the  ribs  weaken  more  or  less  on  the  cylindrical  part, 
BO  that  on  the  penultimate  whorl  they  are  often  inconspicuous  or 
almost  wanting  (for  brevity  called  "smooth"  in  the  above  tables). 
There  is  of  course  complete  intergradation  in  this  character,  so  that 
the  classification  in  the  table  is  more  or  less  arbitrary.  The  «ze 
averages  larger  in  shells  with  2  or  3  lamellte,  but  there  are  exceptioo^ 
It  will  be  understood  that  the  measurements  were  based  upon  shells 
which  to  all  external  appearance  are  adult  or  old.  After  a  careful 
study  of  the  aperture  and  lip,  I  think  that  it  may  be  accepted  as 
certain  that  the  variations  in  lamellae  recorded  above  are  not  depend- 
ent upon  age  of  the  individual. 

At  Station  10,  on  the  northern  slope  of  Hacheta  Grande  Mt., 
a  small  series  was  taken.  All  of  them  have  the  whorls  of  the  cylindnc 
portion  smooth  or  nearly  so,  glossy,  the  cone  and  the  last  whorl, 
or  its  last  half,  being  ribbed  as  usual.  Ten  specimens  opened  measure 
as  follows : 

Length  14.2,  diam.  4     mm.;  whorls  14;  axial  and  basal  lamelis. 


13.1, 
13, 


12.9, 
12.1, 


4.1      "  "      12i;    ' 

I2i;'  '■      •■       " 

12i;  "  "  '• 
I2i;  "  "  " 
12;    axial  lamella  only. 
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POPILLTDJB. 
ruyait  HDOrua  (BUrki). 

Station  11.     Abundaat  on  the'summit  of  Bifi;  Hachet  Mt. 
BtflduU  ptllBddaJkordtaMlU  (Pib). 

Statium  3,  5'8  and  11. 

A  peculiar  short  cylindric  form,  having  less  convex  whorls,  lesK 
tapering  spire  and  blunter  summit,  was  taken  at  Statioa.s  3  and  H. 
■ildvia  pUibrjKBS  Smu. 

Stations  8  and  11. 
BUduU  Mknnnl  Sioki. 

Station.s3,  5,  8  and  11. 

▼•llsnlm  isnorus  d.  ap.    Fw.  9. 

The  »heil  is  very  broadly,  openly  umbilicat«,  width  of  umbilicus 
contained  about  three  times  in  the  diameter  of  shell ;  whitish  corneous. 
First  Ij  whorls  smooth,  corneous,  glos-sy;  following  whorU  with 
sculptun-  of  rather  delicate  riblets  about  38-tO  on  the  last  whorl, 
in  fresh  specimens  bearing  irregular  cuticular  extenaions;  the  spaces 
between  rilw  delicately  striate,  the  strise  irregularly  anastomosing. 
Whorls  3j,  -strongly  convex,  rather  slowly  widening,  separated  by  a 


Kin.  'i. —Y'llloniii  xnnnrarm.     A,  type;  B,  tbirk-lipped  form. 

deep  sutun-;  the  last  whorl  di-cply  descending  clusc  to  the  aperture. 
Apc'rturc  -imall,  nearly  circular,  very  oblique.  The  pori-itonie  is 
expandi'd  and  reflexed,  slightly  thickened  nnthin  (in  old  specimens 
strongly  thiikiwii);  the  margins  convente  stronKly  and  are  con- 
necteii  by  a  vcr>-  short  parietal  callus  or  are  continuoas,  joined 
by  a  thin,  slightly  raised  callus.  The  ample  umbilicus  is  somewhat 
oblontc. 
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Alt.  1.1,  diam.  2.7  mm.  (type,  Eg.  5A). 
"    1.2,     "      2.6     ■'    (fig.  5B). 

Summit  of  Big  Hachet  Mountain,  Station  11.  Type  No.  112,012, 
A.  N.  S.  P.,  collected  by  Pilsbry,  August  25,  1910. 

This  species  i8  abundant  at  Station  11,  in  the  dirt  under  ^toDe:-. 
It  is  more  closely  related  to  V.  perapediva  Sterki  than  to  any  other, 
hut  it  is  a  very  much  larger  shell.  1'.  cyctopherella  has  far  fint-r 
striation.  I',  gracititosta  has  closer  riblets  and  a.  much  t^maller 
umbilicu,-;.     V.  albulu  has  a  smaller  umbilicus. 

Having  collected  and  identified  some  thousands  of  the  \'alloiiiai 
of  Arizona  and  New  Mexico  in  the  last  ten  years,  it  was  a  surpri.** 
to  find  a  species  which  differs  conspicuously  from  the  three  mountaiD 
species  mentioned  above.  As  we  have  not  found  V.  sonoraiwi  elw- 
where  in  our  work  in  southern  New  Mexico  and  Arizona,  it  seem- 
likely  that  it  is  a  southern  species  which  barely  crosses  the  inter- 
national Ixtundarj'.  As  a  rule,  Vallonias  are  rather  widely  di-^ 
tributed  snails. 

The  Holarctic  genus  Vallonia  now  comprises  about  25  recent  anil 
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Spring  Canyon.^  This  is  above  the  middle  of  the  west  side  of  the 
range.  The  summit  here  projects  as  a  limestone  butte,  bounded  by 
cliffs  on  the  east,  north  and  west  sides.  Access  was  gained  to  the  top 
on  the  south  side.  The  flat  summit  is  covered  with  grass,  Fouquieria, 
Cylindropuntia  and  other  cacti,  Agave,  etc.  No  shells.  There  is  a 
fine  outlook,  the  jagged  Organ  Mountains  silhouetted  eastward. 
Around  the  base  of  this  central  summit  we  found  Ashmunella  walkeri 
and  Sonorella  by  digging  in  the  soil  among  the  rocks,  where  there  was 
shade.     We  found  only  seven  species  of  snails  in  all. 

SoAortlU  haehitanft  flora  n.  subsp.    Plate  V.  fi«8.  3  to  3c. 

SoHordla  hachitana.  .  .  .  Florida  Mountains,  Pilsbry,  Proc.  A.  N.  S. 
Phila.,  1905,  p.  257,  Pl.  17,  fign.  1-6  (shell),  PI.  20,  fig.  12  (genitalia), 
PI.  23,  fig.  20  (jaw). 

The  shell  is  in  the  average  larger  than  S.  hachitana,  with  less  dis- 
tinct   white    borders    along    the    shoulder    band.     Penis    decidedly 


Fig.  6. — A-E,  Sf/uorrlla  hachUnmi  dcIohcHUuhU.  A,  genitalia;  B,  C,  |K*ni>- 
pttpilla  and  end  of  Kanie,  enlarge<i;  D,  E,  j>enLs-papilla,  two  other  individuals. 
r ,  O,  .S.  h.  flora  J  terminal  duct.s  and  |M'nis-papiIlu. 


'This  spring  ii4  not  indieated  on  the  L'.  .S.  G.  »S.  Toj)ographic  8he<*t  (Deming 
djuadrangle,  edit,  of  Feb.,  1S99;,  and  a«  our  visit  to  the:*e  niountain.«s  wa»  unfore- 
neen,  we  did  not  have  the  niap.  From  memory  we  would  .^^av  this  s[)ring  ih 
opposite  Arco  del  Diablo  of  the  maj).  Mr.  Ferri.»«.»<  had  made  a  flying  visit  to  the 
nnge  a  year  earlier,  eoUnting  fem.s  and  a  few  .snail?*  on  the  .•»'lope  facing  the 
Little  Flondat*. 


348  PROCEEDINGS   OF  THE  ACADEMY    OF  IMSJ, 

longer,  but  the  papilla  and  epiphallus  only  slightly  or  not  longer 
than  in  kackUana. 

Alt,  16,  diam.  27,  umbilicus  4  mm. 

120  specimens  measure  as  follows,  the  upper  line  being  diameters 
in  mm.,*  the  lower  line  the  numbers  of  specimens  of  each  size: 

22.7     23.7     24     24.5     25     2.5.5     26     26.5     27     27.5      28      28.5     29     29.7 
1  1       10      II      18      12      17      16      13       7         3  7       3        1 

The  genitalia  of  S.  ft.  flora  {fig.  6,  F,  G)  resemble  the  same  orgaib- 
in  5.  kachitana,  except  that  the  penis  is  decidedly  and  constantly 
longer,  as  are  also  the  vagina  and  spermathecal  duct.  The  penis- 
papilla  is  indistinctly  annulate  and  tapers  slowly  to  the  apex.  The 
penis-retractor  is  long  and  slender,  attached  to  the  apex  of  the  penis, 
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OtmImIIx  ttrigota  var. 

Two  broken  and  ver>'  old  "bones'*  were  found  near  the  central 
peak  above  the  spring,  where  we  found  Ashmunella  and  Sonorella. 
The  largest  one,  evidently  adult,  has  the  periphery-  bluntly  angular 
in  front,  l)ecoming  rounded  on  the  last  half  whorl.  There  are  faint 
traces  of  bands  al)ove  and  Wow  it.  Spire  rather  elevated.  Height 
10.6,  diam.  17.5,  umbilicus  4  mm.  It  differs  from  O.  «.  depressa 
by  the  angulation  of  the  periphery'.  Possibly  an  exploration  of  the 
iM>uthem  enil  of  the  range,  which  from  a  distance  looks  rather  good, 
would  reveal  living  Oreohelices,  but  we  looked  for  them  in  vain  in 
the  central  and  northern  parts. 

ThjMBOphora  homii  (Gftbb). 
TaUonia  pertpeotiTa  Sterki. 
UfldarU  piltbryana  St«rki. 
Bifldaria  afhrnuni  Sterki. 

III.  Peloncillo  Mountains. 

SoBortUa  haehitana  pelonoiUentit  n.  subep. 

The  shell  is  a  little  less  depressed  than  hachiianaj  \iith  the  last 
whori  not  so. deeply  descending,  the  aperture  not  so  oblique  and  a 
trifle  larger. 

Alt.  13.5,  diam.  23.7,  umbilicus  3.8  mm. 
**    12.5,     ''      22.8  mm. 
"    11.7,     ''      19.6     ** 

Peloncillo  Mountains:  Skull  Canyon,  Grant  Co.,  New  Mexico. 
T>T)es,  No.  94,513,  A.  X.  S.  P.,  collected  by  J.  H.  Ferriss,  1907. 

The  genitalia  (figs.  6A  to  6C,  and  figs.  6D,  E,  penis-papillae  of 
other  individuals)  resemble  the  same  organs  in  .S.  flora.  The  penis 
is  encircl(Ml  by  a  sheath  which  reaches  nearly  to  the  middle.  The  ixjnis- 
papilla  is  slender,  tapering,  and  subannulate  or  rather  strongly 
annulate.  Epiphallas  and  fiagellum  &s  usual  in  the  group  of  haehi- 
tana. It  diflfers  from  .S.  haehitana  by  the  decid(!dly  longcT  penis, 
which  has  a  much  longer  b&«(al  sheath.  The  vagina  is  slightly 
shorter  than  the  penis,  while  in  *S.  haehitana  and  flora  it  is  slightly 
longer.     Measurements  are  giv(*n  on  page  328. 

The  sole  is  fleshy-buflF.  of  nearly  uniform  tint,  the  side  areas  not 
distinct.     Back  ashy;  sides  and  tail  flesh-tinted. 

Explanation  of  Plates  V,  VI,  VII. 

Plate  V — Fip*.    1,   la,   16,   If. — Ashmunella  mearrm   (Dall;.     Station  5,   Big 
Hachet  MtH. 
Figs.  If,  W,  \e. — Ashmunella  mearnsi  (Dall).     Station  11. 
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Figd.  2-2f. — ABhmiinella  wslkeri  FeirUa.     Florida  Mts. 

Figa.  3--3c. — Sonorella  haehitana  flora  a.  uubsp.      Florida   Mts. 

Figd.  4-4b.— >Si>noreUa  AacAtlana  (D&ll).    St&tion  7. 

Plate  VI— Figs.  1-ld. — Oreohdix  kachetana  n.  Bp.     Cotypes.     StAtitm  11. 
Fig.  2. — O.  A.  Mfiorej'  n.  subp.    Type.    Station  5. 
Fig.  3. — Oreohelix/errisei  morticina.     Type.     Station  5. 
Figs.  4,  4a,  ic. — Oreohelix  ffjrUn  P'lia.     Shells  denuded  of  the  cuticle  and 

cuticular  proccsiies.     Station  3. 
Figs.  5-5C.—0.  ferrisgi  Pila.     Cotj-pcs.    Station  3. 
Fig,  5d. — 0.  ferrigti   Pils.    Young  specimen,  showing  the  embryonic  and 

11  neanic  whorla.     Station  3. 
Fig.  6. — Oreohelii  kachelana.     Embryonic  aod  part  of  t;he  first  neanic  vbcrb 

of  a  paratype.     Station  11. 

Pi^TE  VII— FigH.  l-lil.—HoUmpim  bUameUata  Dall.     Station  5.     Topotyp«e. 
Figs.  2-26.— H.  6.  tonffo  n,  subsp,    Cotypc.    Station  4, 
Figs.  3-3e. — //.  6.  heliopkUa  n.  aubsp.     Cotypes.     Station   1, 
Figs,  4,  4a. — H.  b.  insMOa  n.  subsp.    Cotypes.    Station  6- 
Figs.  5-5c. — U.  b.  media  a.  subsp.    Cotypes.    Station  3. 
Figs,  6,  6a.—//.  b.  tnearim  Dall.    Station  8. 
Figs,  l-lc.—H.  crosi-ei  Dall.    Station  It.    Topolypw. 
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THiORIE  DU  OVSI88  ET  DEB  nBRAIKB  CRI8TALL0PHTLLIEH8  EH 

PAR   STANISLAS   MEUNIER. 

Les  Etudes  que  je  poursuis  depuis  de  nombreuses  ann^es  sur  le 
r^me  g^lo^que  des  profondeurs  de  1  'decree  terrestre  et  qui  m  'ont 
amene  i  une  conception  personnelle  du  m6canisme  volcanique^ 
m'ont  mis  progressivement  dans  la  ndces.sitd  de  formuler  quelques 
conclu«ioas  sur  les  traits  les  plus  gdndraux  du  mdtamorphisme 
s^imentaire,  ou  normal,  et  sur  le  mode  de  formation  des  roches 
cristallophylliennes.  La  distance  qui  sdpare  le  volcanisme  du  m6ta- 
morphisme  est  d'ailleurs,  selon  moi,  beaucoup  moins  coasiddrable 
qu'on  ne  Timagine  quelquefois,  au  point  que  j'y  vois  avant  tout 
deux  formes  d  'une  mdme  disposition  gdndrale  naturelle. 

Dans  mon  opinion,  en  eflfet,  le  volcanisme  et  le  mdtamorphisme 
sMimentaire  resultent  Tun  et  Tautre  de  la  collaboration  de  deux 
facteurs  ^alement  indispensables:  d'un  cotd  le  penetration  sou- 
terraine  de  Teau  et  des  matiftres  comparables,  en  circulation  dans 
des  regions  h  temperature  convenablement  eievde;  et  d 'autre  part, 
la  reduction  des  roches  impregnees,  en  fragments  de  toutes  grosseurs, 
par  le  moyen  de  reactions  mecaniques  engendrees  dans  la  substance 
de  la  croftte  par  la  contraction  spontanee  du  noyau  fluide  sous-jacent. 

Le  developpement  simultane  de  ces  deux  actions  et  la  combinaison, 
k  chaque  instant  realisde,  de  leurs  effets  procure  Texplication  de  tout 
ce  qui  conceme  la  manidre  d'fitre,  la  composition  et  la  variete  des 
roches  metamorphiques,  en  mfime  temps  qu'ils  rendent  compte  de 
tout  ce  qui  a  trait  au  phenomdne  erupt  if. 

A  cet  egard,  et  pour  preciser  la  discussion,  il  est  indispensable 
d'eiiminer  un  point  de  vue  qui  a  cependant,  un  temps,  rallie  tous 
les  8ufTrag€*s  et  dont  il  sera  facile  de  demontrer  Tinexactitude.  C'est 
de  faire  des  roches  cristallophyliennes  les  produits  d'une  fusion 
ignee,  toute  pareille  i  celle  qu  'on  realise  en  chauffant  des  creusets 
dans  les  fourneaux. 

Dans  le  nombre  <les  travaux  de  ce  genre,  nous  devons  faire  une 
place  aux  recherchc^s  que  MM.  Fouque  et  Michel  Levy  ont  pour- 
Buivies  de  1878  k  1891  et  dont  ils  ont  expose  la  signification  dans 


>  La  Sature  du  24  iniii  Wr2,  p.  3H6.  Piirn. 
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leur  ouvrage  intitule  Si/nthese  des  MitUraux  et   dee   Roches,  p.  4o 
(Paris,    1882).       "Nous   avous    entrepris,"    disent-ils,     "  une   s^ 
(1 'experiences   dont   le   r^ultat  est  d'augmenter    consid^rablemeDt 
le  domaine  de  la  fusion  puremeDt  ign^.     Les  conclusions  &  tirer 
de  DOS  rechcrches  peuvent  en  effet  se  r&umer   comme  il  suit:  ua 
grand  nomt)rc  de  roehes  ^^ruptives  anciennes  et   modemes  doivent 
leur  origine  k  Taction  exclusive  d'une  fusion,  suivie  d'un  lent  refnii- 
dissement,  les  fumeroUes  et  les  agents  volatils  ne  produisant  que 
la  decomposition  ult^rieure  des  mineraux  primitifs   de   ces  rochet, 
leur    action    est   purement  secondaire. "     Conclusion    formelle  qiu 
repose  sur  ce  raisonnement  que,  si  une  experience  donne  naissance 
k  un  produit  semblable  k  un  mineral  naturel,  la  m^hode  mise  en 
<euvrc  par  I 'expdrimentateur  coincide  necessairement  avec  le  mode 
operatoire  de  la  nature.     Or,  c'est  \k  une  incontestable  imprudence. 
Je  sals  bicn  que  la  fusion  ign^e  a  foumi  maintes    "s^'iitfa^ses" 
de  haute  valeur  pour  la  chimie  et  mgme  pour  la  min^ralogie;  je  sais 
bien  que  Mitschcrlich  a  d^montre  1 'identity,  avec  la   fayalite  ou 
peridot  ferrugineux,  de  certains  cristaux  contenus  dans  des  laitiers 
metallurgiqucs;    Ebelmen  a  imite,  dans  leurs  composition  et  daa* 
leur  forme,  le  rubis  balai  et  les  autrcs  spinelles,  en  faisant  ^vaporer 
la  solution  de  leur  constituants  dans  I'acide  borique,  fondu  au  feu 
des  fours  k  porcelaine;   que  Hautefeuille  a  pr^par^  des  cristaux  de 
feld.spath  orthose  tie  la  mfime  Ea^on,  en  employant  comme  dissolvant 
Ic  molybdate  de  potasse  liqu^Ee  par  la  chaleur  rouge;    que  bieo 
d'autres  succfe  ont  eti5  obtcnus  dans  la  mfime  voie  par  trien  d'autres 
experimentateurs  et  pour  bien  d  'autres  mineraux.     Mms  ces  r^sultats 
ne  comportent  aucune  consequence  dont  puisse  profiter  la  G6olope. 
En  conclurc  que  les  mineraux  nientiounes  sont  des   produits  de 
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d'anciens  #16ments  par  des  "^l^ments  juveniles."  Ajoutons  qu'en 
1899,  MM.  Fouqu6  et  Michel  L^v^**  sont  revenus  sans  paraitre  Ten 
apercevoir  eux  m^mes  sur  leurs  assertions  pr^6dentes,  en  relatant 
des  r6$ultats  procures  par  le  reeuit  de  verres  de  granit  dans'  Veau 
surichauffie. 

Sans  contester  la  ressemblance  des  rfeultats  artificiels  avec  des 
min^raux  natifs,  ii  reste  indispensable  de  eonstater  que  la  structure 
microscopique  des  roches  cristallophylliennes  est  en  r6alit£,  et  quoi 
qu'on  ait  souvent  suppose,  incompatible  avec  Th^-poth^se  de  la 
fusion  ignde. 

Nous  Savons  par  les  experiences  de  S^narmont*  et  do  sc»s  succes- 
seurs  que,  par  Teflfet  combing  de  la  chaleur  et  de  la  pression,  Teau 
remanie  la  substance  terreuse  des  sediments  et  la  convertit  en 
minerau3(  cristallis69  semblables  k  ceux  dont  sont  faits  les  terrains 
cristallophylliens.  Xous  savons  aussi  que,  pour  obtenir  ces  r^sultats, 
il  suffit  que  1  'eau  sur^baufT^  soit  port^  k  une  temperature  incom- 
parablement  plus  faible  que  celle  oil  fondraient  les  mati^res  modifi^es: 
c'est  k  300°  seulementque  Daubrde,  par  la  decomposition  du  verre 
dans  1  *appareil  de  S^narmont,  a  fait  cristalliser  le  pyroxene  diopside, 
commc  Senarmont  avait  d^jk  fait  cristalliser  le  quartz.  Nous  savons 
enfin,  par  Tetude  des  blocs  de  calcaires  stratifies,  rejetes  en  melange 
avec  les  produits  volcaniques  de  la  Somma, — apr^s  leur  sejour 
ephemdre  en  certains  point^s  du  lalwratoire  souterrain, — quo  le  regime 
de  celui-ci  y  a  engendre  des  series  de  mineraux  comparables  k  ceux 
que  1  'eau  surechaufTee  sait  produire. 

Toutefois,  il  faut  convenir  que  le«  resultats  de  Senarmont.  eon- 
.sideres  en  eux  s<?uls,  et  riuelque  admirablc»s,  qu'ils  doivent  nous 
apparalte,  ne  sont  pas  suffisants  pour  rendre  eompte  de  la  difTerence 
ordinaire  de  composition  entre  les  roches  sedimentaires  et  U^  rcK»hes 
cristallines.  A  la  place*  d 'assises  formees,  chacune  ix)ur  son  eompte, 
de  calcaire,  ou  de  sable,  ou  d'argile,  ou  de  g>'pse,  ou  <le  limonite, 
ou  de  houille,  etc.,  nous  trouvons  d<»s  masses  dont  chaque  centimetre 
cube  est  d*une  complication  mineralogique  extrfime,  ou  des  mineraux 
trfrs  divers  sont  associ('»s  intimement,  temoignant  avant  tout  d'un 
regime  oil  devaient  pre<lominer  les  causes  de  melange,  au  lieu  di*s 
actions  de  triage,  generatrices  des  dep<jts  stratifies.  Pour  concevoir 
dans  ceux-ci  le  point  de  depart  de  la  derivation  des  roches  cristallines. 
il  faut  evidemment  faire  intervenir  des  Actions  mecaniques  rapprochant 
les  uns  des  autn»s  des  materiaux  tout  d'abord  tr^s  distants  et  (bVor- 

«  Bull  Soc.  Geol.  FV.  (4)  XXIV.  129. 
*  Ann.  Chim.  et  Phys.  (7)  XXX,  paKxim. 
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gunisant  des  accumulations  homog^nes,  pour  en  ^parpiller  les  debrij 
plus  ou  moins  loin. 

II  He  faut  pas  oublier  k  cette  occasion  que  le  melange  en  propor- 
tions convenabics  des  rocfacs  s^dimcntaires  les  plus  coinmuiie<, 
foumit  h  1 'analyse  ia  mfime  composition  chimique  que  les  roclws 
cristallines.  Et  c  'est  pourquoi  nous  assistons  parfois  et,  par  exemple. 
dans  I'epaJsscur  rfe  houillftres,  qui,  eomme  k  Commentry  ont  ^prouw 
suffisaniment  longtemps  ud  cmbrasement  accidentel,  des  produits 
imitant,  en  tout  ou  en  partie,  pour  leur  composition  min^ralf^quf. 
des  rochcs  ^ruptives  de  la  categoric  des  laves.' 

Or,  c'est  pnScis^ment  cet  ensemble  de  reactions  qui  parait  avoir 
laiss^  scs  traces  dans  la  substance  des  formations  m^tamorpbiQim 
et  cristallophylliennes.  Malgr6  la  dimension  gigantesque  de  o» 
formations,  c'est  dans  I'intimittf  de  leur  structure  qu'on  doit  esp^iw 
retrouver,  comme  k  la  piste,  les  comlitions  mfimes  de  leur  Elaboration. 

D'ailleurs,  tout  le  monde  est  d'accord  k  ce  sujet,  au  point  qu'A 
premiere  vue,  la  remarque  semble  bien  inutile.  Elle  n'est 
cependant  pas  aussi  banale  qu'elle  peut  le  paraltre  tout  d'abord. 
car  il  n'y  a  certainement  pas  de  cbapitre  des  wiences  giologjqaei 
qui  ait  et&  aussi  activement  £tudi6  que  I'examea  microscopique  des 
roches  cristallines  pr^alablement  r^duites  en  lameq  minces.  Le« 
savants  les  plus  distingu^s,  voire  les  plus  illustres,  ont  k  I'envi  rol- 
iabor^  k  ses  progr^s  et  les  r4sultats  acquis  sont  de  premiere  valeur 
pour  1 'analyse  des  rocbes  et  pour  leur  df^tennination  min^ralogique. 
Mais  au  point  de  vue  g^og^nique,  ils  ont  ^  d^formfe  par  I'idfe 
pr^con^ue  de  la  fusion  ign^c. 

II  peut  scmbler  Strange  qu'on  vienne  dire  ea  face  k  la  legion 
innombrable  des  lithologistes:     "Vous  d^crivez  inlassablement  les. 
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laborutoires  jsouU'rrains,  sont  avant  tout,  et  au  pied  de  hi  lettre, 
des  proiiuits  de  tnturation^  resultant  des  fins  debris  de  inat<?riaux  trds 
divers,  malaxes  et  petris  les  uns  avec  les  autres,  puis  cimentes  entre 
eux  par  une  substance  conjonctive  de  composition  variable. 

Aassi  a-t-on,  certe,  bien  le  droit  de  s'^tonner  qu'une  pareille 
structure,  si  !>ien  reconnue  et  si  i)ien  d^Trite  par  tous  les  lithologistes 
du  monde  entier,  n  *ait  pas  fait  rejeter  depuis  longtemiJs  une  hyix>these 
tr&s  anterieure  k  toute  notion  histologique  des  roches.  Xotoiis 
cependant  en  passant  que  des  faits,  i)ien  anciennenient  ai>er9us 
proclainaient,  j usque  dans  les  laves  volcaniques,  et  au  moment 
m£me  de  leur  extravasement  sur  le  sol,  un  etat  diflfi5rent  de  la  fusion 
proprenient  <lite.  On  avait  constat^*,  dans  le  sein  de  la  masse  fluide, 
des  grains  d^jik  parfaiteinent  sulides,  cristallins,  ayant  meme  subi 
des  d^t^Tiorations,  ik  la  suite  de  chocs  et  de  froissements.  C'*est 
pour  consacrer  cette  circonstance  si  imprevue  Cjue  Haiiy  a  appliqu6 
au  plus  visible  iles  mindraux  dont  il  s'agit,  le  nom  caract^Tistique 
de  pyroxene:  Stranger  au  feu. 

Pour  nous,  ee  nom  exprimera  le  mode  de  formation  du  mineral 
pur  voie  mixte  (eau  surechauflf^e)  et  nous  le  traduirons  par:  ^»tranger 
k  la  fusion  du  crea^set  (voie  seche).  C*est  comme  si  Haiiy  avait  eu 
I 'intuition  de  la  v6nt6  qui  delate  aujourd'hui,  et  le  microscope  nous 
montre  niaintenant  ciue  les  mineraux  plus  fins  que  k»s  gros  pyroxenes 
n'ont  pas,  plus  cju'eux,  6t6  form<?s  par  fusion  s^he.  Comme  eux, 
Us  ont  6i4  amen6s  en  grains  plus  ou  moins  fragmentaires,  anguleux 
ou  ^moiLssfe,  a.*5soci^s  a  des  fluides,  liquides,  vapc»urs  et  gaz  com- 
prim6(,  qui  impr^gnaient  le  magma  general. 

Non  seulement  la  structure*  des  roches  cristallines  rdfsulte  du 
melange  de  min^Taux  dont  le  point  <le  fusion,  generalement  tres 
flev^,  I'st  trds  variable  de  Tun  i  Tautre;  non  seulement  elle  admet  en 
contact  les  substances  (jui,  romme  le  quartz  (»t  le  jKTidot,  auraient 
par  fusion  r6agi  l(»s  unes  sur  les  autri^  et  donne  du  pyroxdne  par  la 
transformation  du  proto  en  biaiUcnte  de  magnenie;  mais  encore  elle 
8'accommo<Ie,  comme  nous  venons  de  le  dire,  de  la  reduction  de 
l'iinmen.se  majorite  des  mineraux  con.stituants  en  fragments  souvent 
anguleux,  a  cassures  vives  et  non  emoussei*s,  si  energicjuement 
8£par6$  li»s  uns  des  autres  que  Ton  n'y  voit  (lue  trds  except ionneih?- 
ment  des  formes  (|ui,  a  la  rigueur,  jxiurraient  se  racconler.  En 
outre,  de  tous  cotes,  se  presentent  des  plages,  de  (]uartz,  par  exemple, 
dans  la  8ul)stance  des^iuelles  <Ie  trds  p<*tits  debris  de  mindraux 
concass^s  sont  trds  exactment  empates, — h  ix.mi  prt»s  comme  les 
fl^ments  des  breches  des  filons  concrdtionnes. 
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La  raisoii  de  cet  £tat  de  chosea  nous  apparalt  conune  trds  cnniR^ 
hensible,  par  I'examen  de  ph^nom^nes  que  nous  ne  pouvona  ron- 
sid^rer  comme  transitoires,  puisque  leur  a^rie  compose  pr^is^ment  UD 
acheminement  vers  lui.  lis  sont  procure  par  des  roches  e 
taires  peu  m^tamorphis^es  et  dont  les  couches  ont  6t6  : 
contoum^,  comme  il  en  existe  beaucoup  dans  les  t6^oos  mai- 
ginales  des  montagnes. 

Dans  le  canton  de  Vaud,  par  exemple,  k  Brent,  auprds  de  Montreox, 
j'ai  recueilli  des  crochons  de  calcatre  argileux  du  liss,  oA  I'on  vat 
nettement  que  la  torsion  des  couches,  du  reste  &  tr£s  petite 
courbure,  a  &t6  r^alis^e,  malgr^  le  manque  absolu  de  plasticity  du 
calcaire.*  Le  calcaire  a  4i4  broy4  par  la  deformation,  mais  les  debris, 
parfois  tr^  petits,  ont  &t6  exactment  maintenus  ea  place  par  leor 
emballage  entre  tes  couches  voisines  et  la  circulation  des  eauz 
soutetraines  dans  le  r&seau  des  Esssures  produites,  a  combM  ea 
demises  par  la  concretion  lentement  op^rfe,  de  calcite  et  de  quarti 
cristallins.  Le  ph^nom^ne  s'est  sans  doute  reproduit  tine  s^rie  de 
fois  et  c'est  ainsi  que  la  roche  s'est  progreBsivement  replife  d'une 
mani^re  tr^s  serine,  jouissant  d'une  fausse  plasticili,  de  tout  point 
comparable  k  celle  qui  permet  k  la  glace  des  glaciers  de  se  inouler 
sur  la  forme  des  valines,  dont  ceux-ci  occupent  le  thalweg. 

Le  r^ultat,  produit  sur  une  ^chelle  relativement  faible  dans  la 
roche  argilo-calcaire  de  Montreux,  s'est  developp^  avec  une  intenat^ 
incomparable  dans  le  gneiss  et  dans  les  roches  analog;ues,  oH  It 
d^veloppement  de  la  schistosit^,  comme  la  production  de  plis  et 
de  contoumements  inextricables,  s'est  accompagn^  de  la  pul- 
verisation et  de  la  cimentation  alternatives  des  fragments  produita 
et  de  plus  en  plus  ^cartes  les  uns  des  autres,  par  le  mouvement 
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La  masse  pesante  qui  aurait  ainsi  ramp4  sur  le  Briancoiinais,  faisant 
I'office  d'un  tralneau  ^raseur  .  .  .  etc."  Je  me  borae  i  noter  que 
la  coupe,  que  j  'ai  ins^r^  en  1902,  dans  le  journal  La  Nature,  con- 
form^ment  k  rindicatlon  donn4e  au  d^but  du  pr^ent  travail,  ne 
laisse  aucune  incertitude  quant  k  mon  opinion  personnelle.  Elle 
met  sous  les  yeux  du  lecteur,  le  d^veloppement  d*un  ph^nom^ne 
souterrain,  dont  la  cause  dynamique  est  toute  trouv^  dans  la  eon- 
traction  m6me  du  noyau  terrestre.  Par  cette  coupe,  on  s'explique 
comment  la  superposition  de  terrains  anciens  sur  des  terrains  plus 
rfeents,  est  le  rdgime  ordinaire, — parce  qu'il  est  n^cessaire, — des 
r^ons  montagneuses;  comment  des  paquets  de  roches  supports, 
par  une  g^oclase  faiblement  inclin4e  sur  1  'horizon  et  surmont^  de 
massifs  ^normes  et  puissamment  pesants,  out  sA  gravir  peu  k  peu  la 
rampe  qui  sc  pr^sentait  devant  eux  et,  au  moins  en  certains  cas, 
abandonner  leurs  "racines**;  comment  ils  ont  dA  infliger  k  leur  sup- 
port, et  subir  eux-m^mes,  des  plissements,  des  ruptures  et  des  ^crase- 
ments,  m^langeant  des  debris  de  leure  parties  s^parfes. 

En  g^ndral  aussi,  on  raisonne  comme  si  le  ph^nom&ne  m^canique 
£tait  compldtement  distinct  du  ph^nomdne  m^tamorphique  et  comme 
si,  par  cons^uent,  une  masse  gneissique  charri^  k  un  nombre  quel- 
conque  de  kilometres  de  son  point  de  depart,  pouvait  etre  rest^e 
identique  k  ce  qu'elle  ^tait  k  ses  debuts.  M.  Termier  a  ^rit.* 
**Les  actions  m6caniques  diforment;  elles  ne  transforment  pas.  Si 
Ton  veut,  comme  moi,  rdserver  le  nom  de  m^tamorphisme  k  une 
cause  capable  de  changer  sur  d'^'normes  ^paisseurs  et  d'immenses 
dtendues,  un  terrain  quelconque  en  une  veritable  s^rie  cristallophyl- 
lienne,  il  n'y  a  pas  de  m^taniorphisme  purement  dynamique,  il  n'y 
a  pas  de  d>Tiamo-m<5tamorphi.sme/*  Tout  le  monde  sail  bien  que 
les  actions  mdcaniques  (lui  defornient,  en  meme  temps  6chauflfent 
et,  dfts  lors,  elles  peuvent  et  doivent  d(*terminer  des  eflfets  chimiciues 
au  sein  des  masses  od  elles  sVxerrent,  de  telle  sorte  ciue  I'asscTtion 
que  nous  venons  de  citer  nous  apparait  comme  la  m^connaissance 
absolue  du  ph(?nomftne  natun»l.  C  *est  de  la  meme  cause  que  r^sulte 
I'erreur,  encore  profess<5e  g^»n^ralenient,  quant  aux  conditioas  chi- 
miques  dans  lesc|uelU»s  ont  6tc  elalx)rees,  (»t  s*^lal>orent  encore,  les 
roches  m^tamorphiques,  aussi  bien  cjue  les  rcx'hes  volcanifjuc^s. 

Rappelons  que  les  un(»s  et  les  autres  constituent  un<»  longU(»  s(fTie 
de  types,  rdunissant  les  nia*<s<»s  initiales  de  condensation  gazeuse 
aux  depots  s^dimentain»s  meme  les  plus  rt^cents.     Cette  liaison  c|ui, 

•  Sur  la  gen^  di^A  terrains  crlftallophvllion."*  C  K.  XI*  rmujr.  gcol.  inUrn. 
p.  588,  Stockholm  1910. 


358  PROCEBoiNGS  OF  THE  ACADEMY   OF  [June, 

en  ^cartflut  la  tectation  d  'admettrc  des  interruptions  dans  1  '^volutkn 
plan^taire,  comporte  la  plus  haute  sigoification  phiiosophique, 
permet  de  suivre  pas  k  pas  les  transformations  d'une  vase  saUo- 
argilcuse  en  schiste  ardoiser,  en  micasehiste  et  en  gneiss:  ^volutioo 
qui  nVst  qu'un  d(?tail  du  d^veloppement  normal  de  la  terre.  Aiisi 
apparatt  la  finality  du  m^tamorphisnie,  qui  permet  1  'Evolution  plao^ 
tairc  wans  alteration  des  conditions  de  continuity  &  la  surface,  et  par 
une  circulation  verticale  ou  orogenique  de  la  mati^re  des  rochcs. 

La  pdnetration  de  I'cau  en  profondeur  r^ulte  surtout  de  Ten- 
se velissemcnt  progrt'ssif  do  chaquc  sediment  sous  I'empilement  des 
d^p6ts  qui  lui  succddent. 

Les  raat^riaux  de  recouvremcnt  exercent  en  effet,  sur  le  aliment 
choisi  comme  exempic,  des  cffcts  complexes:  par  leur  poids,  iis  lui 
donncnt,  suivant  les  cas,  plus  ou  moins  de  conipacit4  et  le  priveot 
d'une  fraction  plus  ou  moins  grande  de  son  eau  d  'imbibition  initiale; 
par  leur  faible  conduct ibilit^  calorifique,  ils  lui  conservent  un  ^hauffe- 
ment  qui  va  en  augmentant  au  fur  et  k  mesure  des  progrfe  de 
renfouissenicnt. 

Mais  11  importe  extr^mement  de  constater,  et  nous  ne  saiirions 
trop  y  insister,  que  le  milieu  rocheux  sur  lequel  va  s'exercer  la 
collaboration  des  solutions  sout^rraines  et  de  la  chaleur,  est  soumis 
k  un  regime  essentiellement  ni^anjque.  Par  suite  des  circoustances 
<ieja  indiqu^es,  il  ^prouve  des  compressions  in^gales  suivant  les 
point  et  diverseincnt  orient^es.  La  pcsanteur,  qui  determine  la 
compacit6,  puremcnt  stklimentaire,  et  qui  agit  de  haut  en  bas,  doit 
se  composer  avec  les  ixjuss^es  tangentielles  d^rivant  de  la  contrac- 
tion du  n(}yaii  et   tlont  la  direction  pent  £tre  cosEdd^r^  comme 
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niorphisme  et  oCi  a  lieu,  commc  ca^^  particulier,  la  gene^^e  dcs  terrains 
c'ristallophyllions. 

I/ensemhIe  <los  fissurt^  inicroscopiques,  qui  C()nstitu(»  l<»  fait  le 
plus  frappant  <l<'s  nK*hes  qui  nous  occupent,  vsi  eoinparahlci  h  un 
rf'^'au  capillairo,  dans  h^iucl  los  fluidcN  de  profondeur,  eau  sur6chauflf6e 
et  autros,  cin'ulent  avec  unc  activite  inccssanto  (»t  variable  suivant 
les  iM)ints  <»t  los  instants.  Parmi  les  refractions  qui  s'y  df^veloppent 
ft  (|ui  font  assist er  Tc^sprit  h  une  sort(*  iVintui<su8Ccp(ion  rappelant 
cello  des  tissus  organique**,  on  doit  inentionner  les  pr^*cipites  de 
niateriaux,  en  laois  conjonctifs,  dos  dol)ris  derivant  <lo  recraseinent. 
Et  e'est  pour  eela  (jue,  <lans  Ivs  granits,  par  (»xemp]e,  le<  gneiss,  los 
mieasohistes,  on  voit  de  toutes  parts  de  petits  ^'olats  do  mica,  inclus 
dans  <les  plages  de  (|uartz  et  d 'autros  sul)stances,  sans  qu(»  la  nettet6 
de  lours  cassures  ait  6x6  en  ri(»n  alt^rec*  par  un  emousseinent  ou  par 
un  iKiurrelot,  tels  (iu*en  pro<luirait  la  situation  daii'*  un  bain  de 
eristal  de  roche  en  fusion. 

II  va  de  soi  qu*il  faut  compter,  dans  l(»s  causes  de  modification 
de  cos  ph6nomenes, — outre  la  variation  de  composition  des  courants 
inineralisatours.  provonant  de  localit^»s  chang(»antes, — les  deplace- 
ments  verticaux  d^torininds  par  les  bossoHements  gi5n6raux,  c'est- 
A-dire  la  progression  soutorraine  des  lames  de  charriage.  Pendant 
I  'ascension  vers  la  surface,  les  conditions  du  milieu  ambiant  s  'adoucis- 
sent  et  les  travaux  mindralogiques  internes  se  restreignont  jusqu'i 
s'arreter.  Mais  la  subsidence  compensatrice  de  segments  voisins, 
transporte  dans  ceux-ci  les  conditions  memos  que  nous  venons 
d'indiquer.  De  sorte  que  nous  no  pouvons  douter  de  rexistence 
au  moment  precis  oh  nous  sommes,  et  dans  dos  lieux  convenabjement 
situA^,  de  toutes  le  sconditions  n^»c<»ssairos  k  T^laboration  des  gneiss 
et  des  roches  connexes. 

()n  voit  done  que  la  **cataclaso**  intense  et  ininterrompue  des 
masses  cristallophyiJiennes  presente  une  importance  veritablement 
dominatrice  dan**  toute  IY»conomie  planetaire.  CelU»-ei  a.  coinnie 
moteur  <l^cisif,  TassiK'iation  des  actions  mecanicjuos  aux  intiuences 
chimiqu(*s  et  thermi(iuo<  qu'on  a  consi<len»s  jusfju'jl  ce  moment 
comme  seules  indisjx^n'iabh's,  niant  completement  la  part  <lu  dyna- 
misme.  Rdp^»tons  (|ue  c*est  s(»ulement  a  cause  <lu  broyage  et  du 
rebroyage  incessants  iU*^  roch(»s  en  voie  d 'evolution,  que  des  agents 
chimiques,  v^Titables  fiuides  interstitieU  do-*  element**  niineralogi<iues, 
peuvent.  par  une  circulation  qua-^i-nioleculaire,  aller  extraire  |K'U  h 
peu  des  roches  les  princiiX's  caracteristiciue<  <Ies  dep:')ts  s<?dinn*nt aires 
comme  le  calcaire,  jxiur  y  engenilrer  et  y  substituer.  par  une  veritable 
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Bynth^,  les  min^raux  cristallophylliena,  conune  les  feldspaths  et 
les  autres  silico-aluminates  alcalins  et  terreux.  En  1893,  M.  Lcpdus 
pr^tendait,*  distinguer  des  Klastogneiaa  des  gneiss  ordinaires;  cetu 
division  est  complStement  illusoire;  on  doit  y  renoncer:  il  n'existe 
que  des  gneiss  de  dislocation. 

En  definitive,  on  est  en  tnesure  maintenant  de  suivre  toutea  les 
phases  de  revolution  lithog^nique,  dcpuis  le  d€pdt  qui  s'accumule 
au  fond  d'ua  bassin  s4dimentaire,  k  travera  tous  les  types  m^tamor- 
phiques,  jusque  au  gneiss  et  au  granit. 

Le  travail  souterrain,  contrepartie  exacte  des  fonctions  super- 
ficietles,  reconstitue  ainsi  la  mani^re  de  mineral  d'ofk  celles-ci  tirent 
les  substances  simples  des  assises  stratifi^.  C  'est  la  constatstion 
d'un  cycle  continu,dej&soup9onne  par  Lyell,  et  les  g^ologues  qualifi^ 
d'actualistes,  et  auquel  le  point  de  vue  ocftVutei"  donne  une  allure  et 
une  portee  toutes  nouvelles. 

II  importe  d'ajouter  que  la  cataclase  est  un  ph^nomdne  beaucoup 
plus  considerable  encore  que,  les  faits  pr^^ents  malgr^  leur 
ampleur,  ne  le  feraient  supposer.  Je  tiens,  en  tenmnaat  ce  travail, 
k  preciser  le  rdle  de  ce  pb^nomSoe  dans  1  'bistoire  des  roches  extra- 
terrestre,  tenant  h  ne  pas  laisser  passer  cette  occasion  de  Soulier, 
par  un  exemple  specialement  frappant,  la  port^e  philosopbique  et 
la  f^ondite  educatrice  de  la  G^ologie  Comparee. 

La  structure  brecbiforme  d'un  grand  uombre  de  mdt^rites  a 
frapp4  tons  les  ohservateurs,  qui  cependant  n'en  ont  pas  compris  la 
haute  signification.  MM.  Fouqu^  et  Michel  L^vy  ont  peaai  en 
cievoiler  la  cause:  "La  fr^uence  de  ce  phenom^ne  (les  brtehes 
microscopiques)  dans  les  meteorites  peut  Stre,  disent-ils,"  rapportee, 
soit  &  un  mouvement  explosif,  qui  les  a  lancees  dans  I'espace,  aoit  i 
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que  la  constatation,  si  banale,  de  la  cataclase  chez  les  m^t^orites 
doit  £tre  rang^  panni  les  faits  les  plus  41oquents  qui  conduisent  k 
reconnattre,  dans  les  blocs  de  roches  tombant  du  ciel,  des  debris 
provenant  d'un  seul  et  m6me  organisme  plan^taire  ayant  6volu6 
exactement  comme  notre  globe  lui-m6me.  Seules,  en  efet,  les  reactions 
actuellement  en  cours  dans  la  masse  terrestre  sont  capablcs  d'expli- 
quer  les  details  de  1  'histoiogie  m^ttoritique.  La  cataclase,  4tendue 
&  1  'histoire  des  m^t^orites,  est  un  argument  nouveau  et  d^isif  pour 
d^montrer  la  r£alit6  des  initiales  relations  stratigraphiques  des 
divers  types  de  roches  cosmiques. 

II  y  a  mfime  plu«  encore;  si  Tobservation  de  la  croOte  terrestre 
Claire  ainsi  leur  histoire,  ces  roches  k  leur  tout  permettent  de 
Preiser,  dans  le  m^amsme  du  broyage  orog^nique,  des  details 
que  les  roches  terrestres  4tudi^  seules  sont  en  g^n^ral  impuis- 
santes  k  nous  r^vdler.  Ce  sont  certaines  mdt^rit^s  m^talliques, 
dont  la  malleability  a  permis  Tinscription,  dans  leur  suljstance,  de 
reactions  m^aniques  dont  s'est  accompagn^  leur  broyage  durant 
les  effort.s  tangentiels  de  la  contraction,  ou  systole  plan^taire. 

Saas  m'arrfeter  au  cas  bien  connu  de  vdritables  failles  avec  rejets, 
comme  en  montrent  les  fers  de  Mukerop  (Afrique  Australe)  et 
d'Arispe  (Sonora),  j'ai  en  vue  des  masses,  d'apparence  continue  k 
Toeil  nu,  et  dont  la  structure  est  cependant  comparable  k  cellc  de 
DOS  roches  cristallophylliennes. 

Telle  est  la  syssid^re  de  Kodalkanal  (Indes  Anglaises)  dont  le 
t^oignage  est  probant.  L 'experience  de  Widmaastatten  y  fait 
apparattre  unc  structure  que  M.  le  docteur  I^atteux  a  rendue  plus 
facile  k  interpreter  par  des  photographies  k  25  diametrer?.  Elle 
consiste  dans  un  agr^gat,  ou  br^ho,  de  graias  metalliciues  emp&tant 
des  enclaves  lithoidos,  dont  noas  ferons  abstraction.  Les  grains 
metaliiques  appartiennent  k  deux  espies,  iithoiogi(}ues  bien  carac- 
teris^s  par  la  disposition  relative  des  alliages,  ou  sideronickels,  cjui 
y  sont  associds  et  ciui  manifestent  de  toutes  parts  des  d^^fonnations 
internes  rappc^lant  celles  que  le  martelage  ou  le  laminage  infligont 
aux  fers  nidteoriciues  pr^alablement  chauflfes.  Ces  d^fonnations 
sont  pour  noas  d(»s  ster^ogranmies  des  compressions  et  des  etirements 
eprouvfe,  que  fait  ressortir  leur  liaison  intime  avec  un  re>(»au  de 
micro-fissures  rappelant  d(f  trds  prds  celui  des  roches  terrestres 
decrit  prece<lenmient.  I-.e  plus  souvent  courlx's  et  anastomosees 
de  la  fagon  la  plus  eapricieusc*,  (»lles  sont  tantot  fines  et  seul<»ment 
remplies  de  mat^riaux  charlwnneux,  graphite  ou  eohenit(s  tantot 
plus  larges  et  occuj^m^s  par  des  veines  complexes  vt  rubanees.     Les 
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(l^lin^aments,  rendus  visibles  sur  les  sections  polies  par  I'actioQ  de< 
acides,  nous  font  assister  k  toutes  les  stapes  de  ia  d^soi^anUation 
m^caniquc  dcs  "figures"  ct  nous  permettent  d'imaKiner  daa^  la 
grandes  lignes  I 'allure  du  broynge  orog^nique. 

J'arreterai  ici,  pour  ne  pas  abuser  de  la  bienveillance  de  I'illustre 
Academy  of  Natural  Sciences  of  Philadelphia,  la  s^rie  des  faits  qui 
appuient  fa  conclusion  de  mcs  Etudes  sur  les  actions  m^caniques  dont 
I  '^paisHcur  de  la  eroflte  planiStaire  est  le  th6&tre  d  'line  mani^re  inin- 
terrompue.  Comme  on  vient  de  le  voir,  les  effets  en  sont  prodigicuse- 
ment  diff(5rents  par  leurs  dimensions  d'un  point  h  un  autre,  depuU 
le  charriagc  en  masse  dont  le  massif  du  Mont-Blanc  tout  entier  parail 
ne  repr^senter  qu'un  rSsidu  fort  diminu4,  jusqu'au  nraquellement 
presquc  moleculairc,  en  tout  cas  microscopique,  des  ^l^ments  min- 
^ralogiques  des  roches  de  tous  figes  et  de  toutes  categories,  qui 
parviennent  progressivement  k  la  condition  crista! lophyllieane. 

L 'admission  de  I' activity  mdcanlque  parmi  les  facteufs  essentia 
de  la  vie  plan<5tatre,  est  d'autant  plus  n^cessaire  que  la  cause  meme 
de  cette  d(5pende  d'enei^e  delate  k  nos  yeux  avec  plus  d 'Evidence. 
Le  refroidisseraent  spontand  dil  noyau  terrestre  ne  peut  pas  se  pour- 
suivre  sans  determiner  le  retrait,  k  tendance  centrip^te  mais  k  mani* 
festatioDS  tangent  ielles,  qui  refoule  sans  relfiche  la  croAte  &  peine 
form^e.  Les  consequences  de  ce  remaniement  n  'acqui^ent  la 
totality  de  Icur  signification  qu  'au  prix  de  la  collaboration  des  pres- 
sions  engpndr6es  par  le  r^chauffement  souterrain  de  regions  rocheuses, 
prdalablement  pourvues,  comme  on  I'a  dit,  de  mat^riaux  ^astiques 
qui  savent  faire  de  celles-ci,  par  I'lSldvation  de  leur  temperature, 
des  agents  d 'actions  mdcaniques  centrifuges. 

Ces  travaux  se  nSalisent  selon  un  mode  op4ratoire  bannoniquement 
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M0LLU8CA  OF  THE  SOUTHWESTERN  STATES,  YII :  THE  DRAGOON.  MULE, 
SANTA  RITA,  BABOQUIVARI,  AND  TUCSON  RAN0E8,  ARIZONA. 

BY  HENRY  A.  PILSBRY  AND  JAMES  H.  FERRISS. 

This  paper  and  the  preceding  one  (Vl)  contain  the  account  of 
jiiolhisks  collected  in  course  of  our  explorations  in  1910,  from  the 
middle  of  August  to  the  middle  of  October.  The  forms  obtained 
in  the  Santa  Catalina  Mountains  will  l>e  descril)ed  in  connection 
with  the  collections  made  there  by  one  of  us  (Ferriss)  in  1913.  We 
were  ablv  assisted  in  the  field  bv  Mr.  L.  E.  Daniels.^  Besides  the 
ranges  enumerated  in  the  title,  some  account  is  given  of  several 
minor  hill  groups,  all  in  the  region  south  of  the  Southern  Pacific 
Railroad.  While  this  paper,  with  those  already  publishetl  on  the 
Chiricahua  and  Huachuca  Ranges,  is  monographic  for  the  mollusks 
of  Arizona  south  of  the  Southern  Pacific,  vet  the  field  is  far  from 
exhausted.  Our  work  is  a  reconnaissance  rather  than  a  complete 
malacological  survey.  Further  species  will  reward  s<»arch  in  the 
southwestern  end  and  outliers  of  the  Chiricahuas,  the  southern 
Dragoons,  the  Whetstone  Range,  and  the  mountains  around  and 
south  of  Tombstone.  Further  w€»st  we  have  explored  only  small 
middle  sections  of  the  Santa  Rita  and  Baboquivari  Ranges.  Many 
hill  and  mountain  groups  lx*tween  Tucson  and  Xogales  remain 
untouchwl,  most  of  them  doubtless  inhabited  by  en<lemic  sjK»cies 
of  Sonorella.  In  the  nearly  waterh^ss  region  westward  between 
the  Balxxjuivari  Range  and  the  (,'olorado  River,  almost  nothing 
has  l>een  done  aside  from  some  account  of  the  snails  of  tlu*  (,'<jmobabi 
Mountains,  which  we  are  now  giving. 

Going  westward  in  southern  Arizona  from  the  eastern  limit  of  the 
State,  the  general  lev<*l  falls  and  the  mountains  Ix^come  lower  and 
smaller.  There  is  a  gradual  elimination  of  snails  requiring  a  reason- 
able degree  of  humidity.  Aahmumlla  and  OreohcUx  extend  west  to 
the  Huachucas.  Beyond  that  range  th(»y  disapiH*ar.  The  small 
shells  also  abruptly  diminish  in  numlKT  of  genera  and  six-cies,  by 


*  Wf  are  iiidobteii  to  Mr.  J.  C.  BIuiikt.  of  TufMin,  for  ."ovrral  >iK'cie>  from  the 
Comobabi  and  Cababi  Mountains,  which  wo  did  not  \mx. 
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elimination  of  the  Transition  Zone  forms.  Holoapira,  too,  becomes 
rare.  In  the  Santa  Cruz  River  Valley  it  is  known  by  one  species — 
at  the  present  time,  one  specimen;  and  none  are  known  from  further 
west.  The  spread  of  this  genus  is  not  controlled  by  humidity.  It 
lives  in  the  driest  and  hottest  situations,  often  at  low  elevations, 
but  it  is  confined  to  limestone  tracts,  and  limited  by  volcanic  or 
metamorphic  rock.  The  mountains  westward,  in  the  region  under 
consideration,  are  mainly  volcanic,  and  the  stony  tracts  are  therefore 
unsuitable  for  Holospira. 

The  progressive  impoverishment  of  the  fauna  leaves,  in  the  Santa 
Cruz  Valley  and  westward,  a  few  Lower  Sonoran  PupiUida,  Zonitida, 
Tkymnophora  {homii),  and  the  true  desert  snul,  SonoreUa.  SotuireUa 
will  live  in  the  most  arid  places,  where  the  rainfall  does  not  exceed 
5  or  6  inches,  so  long  as  there  is  abundant  rock  shelter  and  a  certain 
amount  of  shade,  such  as  the  shadow  of  a  cliff  or  a  small  bush. 
Northern  slopes  are  preferred.  In  exploring  a  new  mountain  or  fail! 
in  the  really  arid  country  one  aims  for  the  northern  or  northwestern 
slope  under  the  highest  crags.  If  coarse  talus  or  rock  "slides"  are 
found,  persistent  quarrying  should  produce  SonoreUa.  In  less  arid 
mountains,  such  as  the  Santa  Ritas,  the  most  productive  collecting 
stations  are  in  the  deep,  verdant  canyons. 

The  exact  location  of  collecting  stations,  and  especially  of  type 
localities,  which  we  attempt  in  these  papers,  may  seem  meticulous 
to  many  zoologiti^ts.  In  humid  areas,  or  in  dealing  with  lees  sedentary 
animals,  such  exactness  would  hardly  be  worth  while;  if  a  tj^pe 
locality  is  fixed  within  a  few  miles,  it  is  near  enough.  But  here  we 
deal  with  a  region  of  intense  local  differentiation  and  with  creatures 
which  are  often  confined  within  narrow  bounds  by  physical  conditione. 
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The  fauna  of  this  small  range  is  strongly  individualized,  since  all 
of  the  Holospiras  and  larger  Helices  are  very  distinct  from  species 
of  other  ranges,  even  the  Sonorellas  having  well-defined  conchological 
features.  Like  the  Huachucas,  there  is  (or  was)  an  Oreohelix  of  the 
atrigosa  group,  hut  hair>'  forms  and  the  Radiocentrum  group  are 
wanting.  The  minute  shells  are  all  species  common  to  the  Chiri- 
cahua,  Huachuca  and  other  larger  ranges,  but  the  Transition  and 
Canadian  Zone  spi»cies  are  very  sparsely  represented  by  Pyratnidula 
cronkhiteif  Cochlicopa  lubrica  and  Vertigo  coloradensis  arizonensis 
only.     Othenvise  the  fauna  is  purely  Lower  Sonoran. 

The  coll<*cting  stations  are  as  follows: 

Station  1.  Slide  of  heavy,  angular  rock  on  west  side  of  cataract 
branch  of  Tweed  Canyon,  1k»Iow  the  crags  of  this  side. 

Station  2.  Near  the  foot  of  small  ravine  next  west  of  the  granite 
defile  forming  the  outlet  of  the  Tweed  amphitheatre. 

Station  3.  Near  and  at  top  of  ridge  above  Station  2. 

Station  4.  Rim  of  amphitheatre,  western  side. 

Station  5.  Immediately  north  of  small  peak  at  N.  W.  of  amphi- 
theatre. 

Station  0.  Crag  about  half  way  up  mountain  on  east  side  of  cataract 
branch,  overlooking  part  of  Cochise  Stronghold. 

Station  6J.  West  of  Station  6. 

Station  7.  Lim(»stone  ridge  at  the  head  of  Cataract  Branch. 

Station  8.  Higher  up  on  the  same  ridge  eastward. 

Station  9.  East  side  of  the  rocky  bed  of  Cataract  Branch,  near  the 
foot  of  the  (i\T\)  ** falls.'* 

Station  10.  Bottom  of  eastward  ravine  in  Tweed  amphitheatre. 

Station  11.  Part  way  up  ridge  northwest  of  10. 

Station  12.  High  peak  at  summit  of  preceding  ridge. 

Station  13.  High  peak  southeast  of  12. 

Station  14.  Mifldle  of  ridge  running  from  13  to  mouth  of  amphi- 
theatre. 

Station  15.  Near  l)ottom  of  ravine  north  of  14,  and  further  up  than 
10. 

Station  IG.  Arroyo  in  mesa  in  the  mouth  of  Tweed  Canyon. 

Station  17.  Third  small  ravin(»  west  of  the  large  granitic  spur  in 
Tweed  Canyon. 

Station  18.  Al>ove  Station  17,  and  separated  from  it  by  granitic 
dyke  about  50  yards  wide. 

Station  19.  Below  Station  17. 

Stations  20-22.  Second  ravine  from  large  granitic  spur  in  Tweeil 
Canyon. 

Station  22/i.  Second  ravine  west  from  Station  2,  lower  part  of 
mountain. 

Station  2^3.  ScK»ond  ravine  west  from  Station  2,  near  summit  of 
ridge.    This  station  and  the  preceding  one  were  not  visited  by 
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Pilsbry  and  are  not  plotted  on  the  map.    They  are  believed  to  be 
east  of  the  granitic  spur  (dyke)  on  the  north  side  of  Tweed  Canyon. 

Station  23a.  Small  hill  in  bottom  of  Tweed  amphitheatre  near 
an  abandoned  arrastra. 

Station  24.  Gully  on  mesa,  running  westward  out  of  Fourr  raocb. 

Station  25.  Foothill  west  of  Fourr  ranch. 

Station  26.  Gully  at  south  fence  of  Fourr  ranch. 

Station  27.  First  ravine  west  of  Cataract  Branch  in  the  igneou; 
southern  side  of  Tweed  Canyon. 

Station  28.  Bear  Gulch,  half  way  down. 

Station  29.  Bear  Gulch,  near  its  head. 

Station  30.  Ridge  west  of  Bear  Gulch. 
■Stations  31,  32.  East  side  of  Soren  Gnlch. 

Station  33.  West  side  of  Soren  Gulch. 

Station  34.  Small  limestone  hill  in  Middlemarcb  Canyon. 

Station  35.  Cochise  Peak. 

Stations  36,  37.  Small  limestone  hills  eastward  on  mesa  at  mouth 
of  Middlemarch  Canyon. 

Station  38.  North  side  of  north  ridge  of  Tweed  amphitheatre, 
1  mile  west  of  Signal  Peak. 

Stations  39-42.  Successive  stations  between  the  northern  crest 
of  Tweed  amphitheatre  and  the  northern  foothills  of  the  ran^. 

■BmJLaiD.sl. 

BononlU  Itttittl  Pibbiy.  n.  ip.    PI.  Vtll.  G«s.  3,  3ii,  3b. 

The  shell  is  strongly  depressed,  umbilicate  (the  width  of  umbilicus 
contained  six  times  in  the  diameter  of  the  shell),  rather  solid;  of  a 
pale  brown  tint,  between  cinnamon  and  wood-brown,  fading  around 
the  umbilicus,  havii^;  broad  white  bands  above  and  belov  the 
narrow  chestnut-brown  shoulder  band  and  crossed  by  one  or  several 
whitish  streaks,  reminiscent  of  former  peristomes.     The  surface  is 
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Height  7,  diam.  14.2  mm.;  4}  whorls. 

Genitalia  (Plate  XI,  figs.  3,  3a). — ^The  penis  is  somewhat  slender, 
slightly  shorter  than  the  vagina,  and  a  trifle  longer  than  the  epi- 
phallus.  It  contains  a  cylindric  papilla  nearly  as  long  as  itself,  trans- 
versely wrinkled  in  the  distal  third  and  rounded  at  the  end  (fig.  3a). 
The  retractor  muscle  is  inserted  on  the  epiphallus  near  its  base. 
There  is  no  flagellum.  Length  of  penis  4  mm.;  penis-papilla  3+ 
mm.;  penial  retractor  6  mm. ;  epiphallus  3+ mm.;  vagina  5}  mm. 

Dragoon  Mountains,  from  the  northern  ridge  of  Tweed  Canyon 
to  the  ridges  facing  the  northern  slope  of  the  mountains;  t>'pes 
No.  103,097,  A.  N.  S.  P.,  from  Station  38.  Also  taken  at  Stations 
3,  4,  5,  10,  12,  13,  14,  15,  21,  22,  38-41. 

The  shell  in  this  extremely  distinct  species  reminds  one  a  little 
of  Trichodiscina.  There  is  no  other  Sonorella  like  it.  The  embrj'onic 
sculpture  is  a  modification  of  the  hachitana  pattern.  In  the  genitalia 
it  resembles  S,  bicipitis  of  the  Das  Cabezas  range  as  much  as  any- 
thing. It  is  abundant  in  the  northern  part  of  the  Dragoon  Range, 
but  Tweed  Canyon  apparently  forms  an  impassable  barrier  to  its 
spread  southward. 

We  rarely  found  Sonorella  ferrissi  sealed  to  stones,  forming  small 
rings.  Most  li\ing  ones  were  seen  loose  under  stones  or  in  the 
earth,  l>ing  with  the  aperture  up,  like  Eastern  Helices,  and  sealed 
with  a  somewhat  convex  white  epiphragm.  It  l)elongs  exclusively 
to  the  lim<»stone  terrain. 

••BOrtllft  dimfoon«Bfif  n  up.     Pi.  VIII.  fics.  l.  la.  16. 

The  shell  is  rather  depressed,  umbilicate  (the  umbilicus  contained 
6i  times  in  diameter  of  the  shell),  thin,  somewhat  translucent,  pale 
buffy  brown,  with  whitish  bands  on  both  sides  of  a  chest  nut-brown 
band  at  the  shoulder.  The  spin*  is  low,  conic,  whorls  4§,  inoilerately 
convex.  First  onMhird  whorl  smooth,  followed  by  a  brief  stage 
of  coarse  radial  wrinkles,  continuing  longest  near  the  lower  suture, 
and  succ(»t*d(Hi  by  papilla?  and  short,  vermiculate  radial  wrinkles, 
interrupted  by  short  wrinkles  in  a  spiral  direction,  which  on  the 
lower  part  of  the  whorl  U^ar  epidermal  bristles,  Ix^ginning  on  the 
latter  half  of  the  first  whorl,  and  continuing  throughout  the*  einbrjonic 
and  neanic  stages  as  far  as  the  end  of  the  third  whorl.  It  is  suc- 
ceeded by  an  <»xcessively  minute  venniculatc  sculpt un»,  which 
rapidly  l)ecom<»s  fainter  and  disapiH»ars  on  the  la.»<t  two  whorls, 
which  are  glossy  and  nt^arly  smooth  except  for  faint  growth  lint^. 
Last    whorl    wide,    descending    in    front.     Aperture    ver>'    oblique, 

round-oval.     Peristome  thin,  ven'  narrowly  expanded  throughout, 
24 
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a  little  recurved  below;    the  margins  approaching,  parietal  callus 
short,  thin  except  in  old  shells. 

Alt.  11.25,  diam.  19.5,  alt.  aperture  10.5,  diam.  9.25  mm. 
"    12  "      20.5,    "        "        11,        "     9.25    " 

Back  dusky,  tentacles  dark,  sole  pale  yellowish,  with  faint  longi- 
tudinal lines,  demarking  the  areas,  near  the  tful. 

Genitalia  (PI.  XI,  figs.  4,  4a,  No.  103,093,  from  Station  29).— 
The  penis  is  lai^e,  cylindric,  encircled  by  a  small  muscular  sheath 
at  the  contracted  base,  its  retractor  muscle  inserted  upon  the  apei 
of  the  penis  dnd  the  base  of  the  epiphaJIus.  The  walls  of  the  penis 
are  thin.  Papilla  (^.  4a)  nearly  as  long  as  the  penis,  stout,  cylin- 
dric, having  obliquely  longitudinal  corrugation  near  the  hid,  the 
apex  being  obtusely  conic  with  terminal  pore.  The  flagellum  b 
longer  than  usual.  Epiphallus  is  about  equal  to  the  penis  in  length. 
The  vagina  is  decidedly  shorter  than  the  penis.  The  duct  of  the 
spermatheca  is  very  loi^. 

Length  of  oi^ans  in  mm. : 

No.  103,093.— Penis,  10;  epiphallus,  10;  flagellum,  1.3;  papilla. 
8;  vagina,  6;  spermatheca  and  duct,  39. 

No.  103,094.— Penis,  11;  epiphallus,  9;  flagellum,  1.3;  papilla, 
7.5;   vagina,  7. 

The  jaw  is  highly  arched,  with  five  broad,  unequal  ribe. 

Dragoon  Mountains.  T>'pes  from  Station  28,  Bear  Canyon,  No. 
103,094,  A.  N.  S.  P.,  collected  by  Ferriss  and  Daniels,  November,  1910. 
Also  at  Station  29,  south  of  the  Huzzar  Mine,  in  the  same  vicmity. 

This  species  is  related  to  Dos  Cabezas  species  by  the  position  of 
the  insertion  of  the  penis-retractor,  the  cylindric  penis-papilla  and 
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S0B«rtlU  ipaeht  n.  sp.     Pi.  VIII.  Sii.  2.  2a,  26. 

The  shell  is  depressed,  with  low,  conoidal  spire,  umbilicate  (the 
width  of  umbilicus  contained  nearly  9  times  in  the  diameter  of  the 
shell),  extremely  thin;  mat  isabella  color  above,  paler  below,  glossy 
and  diaphanous  in  the  central  half  of  the  base,  encircled  by  a  narrow 
chestnut-brown  band  above  the  periphery.  Whorls  4§,  the  embr>'onic 
shell  comprising  IJ;  sculptured  like  that  of  S.  dragoanensia.  The 
neanic  whorls  are  very  minutely  crinkled  and  closely  set  with  short 
bristles  in  irregular  oblique  lines.  About  110  of  these  bristles  stand 
on  one  square  millimeter,  on  the  upper  surface  of  the  last  whorl  in 
front  of  the  aperture.  The  bristles  are  rather  delicate  on  the  last 
whorl,  and  in  cleaning  the  shell  they  are  likely  to  be  removed  in 
large  part.  The  last  whorl  is  wide  and  descends  rather  deeply  in 
front.  The  aperture  is  very  oblique,  subcircular.  Peristome  thin, 
the  upper  and  outer  margins  ver>'  narrowly  expanding,  basal  margin 
slightly  recurved,  columellar  margin  dilated,  running  forward.  The 
ends  of  the  peristome  converge  strongly,  and  are  connected  by  a 
very  thin,  short,  parietal  film. 

Alt.  10.25,  diam.  16.8,  width  of  umbilicus  1.9,  aperture  8.5  x  9.7  mm. 
"    10  "     17  mm. 

Genitalia  (PI.  XI,  figs.  5  to  5c). — The  penis  is  short  and  ver>'  thick, 
cylindric,  obtuse  at  the  ends,  much  shorter  than  the  vagina.  It 
has  very  thin  walls,  and  is  filled  by  a  thick,  fleshy  papilla  (fig.  5a). 
This  is  thick-walled  vr\th  a  rather  large  cavity  having  plicate  walls 
80  that  it  is  star-shaped  in  section  (fig.  56).  At  the  upper  end  of 
its  cavity  there  is  a  short,  conic  nipple  (fig.  5c);  at  the  distal  end  of 
the  papilla  the  cavity  opens  by  a  transverse  slit.  The  retractor 
muscle  of  the  penis  is  inserted  on  the*  epiphallus  near  the  penis. 
The  epiphallus  pass(»s  imperceptibly  into  the  vas  deferens.  There 
is  no  flagellum.  The  lowrr  end  of  the  vagina  is  swollen,  having 
thick,  fleshy  walls.  The  organs  measun*  as  follows:  Penis  7, 
penis-papilla  5,  retractor  muscle  8,  vagina  11  mm. 

Dragoon  Mountains,  the  types  from  the  southern  or  Cataract 
branch  of  Tw<»ed  Canyon,  at  Station  9,  on  the  ea.st  side  of  the  nK-ky 
bed  near  the  foot  of  the  *' falls,"  No.  111,529.  Also  found  at  Station 
1,  a  large  .slide  of  heavy,  angular  ston(»  further  north  on  tht*  same 
branch,  rather  high  on  the  west  side  of  the  ravine,  under  the  great 
crag.  A  few  dead  shells  were  found  at  Station  27,  in  a  gulch  of  the 
nigged  south  wall  of  Tweed  Canyon,  an<l  at  Station  10,  on  the 
eastern  ridge  of  the  amphitheatre  of  uppn^r  Tweed  Canyon. 
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This  species  is  BomewhEit  related  to  S.  dragoonenms,  but  diffen 
by  its  smaller  size,  thinner  shell,  decidedly  amaller  umbilicus,  ind 
by  having  the  last  whorl  densely  bury,  the  hairs  extremely  short 
and  close.  S.  apache  differs  from  S.  dragoonensiB  rather  conspicuoiulr 
in  soft  anatomy.  The  penis  is  shorter  with  a  differently  constnicted 
papilla;  there  is  no  flagellum;  the  vagina  is  much  longer  and  '» 
strongly  swollen  at  the  base.  The  anatomical  characters  of  both 
have  been  examined  in  several  specimens  from  diflferent  stations. 

The  delicately  bury  periostracum  will  serve  to  separate  S.  apadu 
from  other  species  of  the  genus.     It  is  an  extremely  distinct  species. 

Its  home  is  among  the  great  crags  around  Cochise  Stronghold,  s 
favorite  resort  of  the  Apaches.  Station  10  is  some  miles  northward 
of  the  other  stations  and  at  a  somewhat  greater  elevation. 

S.  apache  was  found  only  in  igneous  or  metamorphic  rock,  nener 
in  the  limestone.  It  was  not  found  sealed  to  the  rock,  nor  were  any 
white  circles  seen  on  the  rocks  it  inhabits,  thus  differing  from  neariy 
all  other  Sonorellas  collected  by  the  authors. 

Other  specimens,  from  Station  1,  measure: 

Alt.  10.5,  diam.  17.5  mm. 
"    11,        "      17       " 
"      9.2,     "      15       " 
"      8.8,     "       14       " 
Station  1  is  conspicuous  from  the  hillside  on  the  east  side  <^  the 
mouth  of  Cataract  Branch,  as  a  long,  bare  streak  in  the  dense  bnuh 
which  clothes  the  slope  below  the  crag  at  the  west  side,  WMue  distance 
up  the  ravine,  and  rather  high  on  the  side.     One  living  shell  and 
numerous  "bones"  were  found  by  quarrying  in  the  heavy  rock  of  the 
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As  we  searched  the  range  carefully  for  Oreohelix  after  finding  one 
on  the  first  day,  it  is  probably  extinct,  not  surviving  the  destruction 
of  the  woods.  There  remains  a  possibUity  that  it  may  survive  in 
some  part  of  the  mountains  not  covered  by  our  collecting  stations. 

Thjtaaopbora  koraii  (Gabb). 

Stations  2,  3,  6,  6},  10,  11,  18,  all  in  the  limestone  region  north 

of  Tweed  Canyon. 

UROOOFTIDiB. 

Hdospira  is  rarely  if  ever  found  on  igneous  or  metamorphic  rock; 
and  as  the  Dragoons  are  traversed  by  many  dykes,  the  limestone 
areas  where  Holospiras  live  are  divided  by  tracts  barren  of  these 
snails.  This  has  resulted  in  the  differentiation  of  several  species 
which  though  variable  do  not  intergrade,  so  far  as  we  know.  In  the 
Hacheta  Range  the  limestone  is  continuous,  and  while  there  has 
been  a  good  deal  of  differentiation,  the  several  extreme  forms  are 
connected  by  those  intermediate  in  structure  and  location. 

It  must  be  admitted  that  our  knowledge  of  the  Dragoon  Holospiras 
is  fragmentary.    The  whole  foothill  region,  where  they  abound, 
needs  attention.    They  are  easily  found,  and  in  large  numbers. 
Helovpini  damUlti  n.  sp.    Pi.  XIV.  figs,  i  to  3a. 

The  shell  is  cylindric,  the  upper  fourth  (or  third)  tapering  to  the 
slightly  mamillar,  obtuse  summit.  Tilleul-bufT,  becoming  darker 
towards  the  summit.  Nearly  2}  embryonic  whorls  are  smooth; 
then  slightly  retractive  axial  ribs  appear,  rather  low  and  delicate 
on  the  first  neanic  whorl,  after  which  they  become  strong,  widely 
separated,  oblique  (retractive)  on  the  conical  portion,  still  more 
widely  spaced  and  vertical  on  the  cylindric  portion  of  the  shell, 
where  the  summits  of  the  ril)s  are  more  or  less  irregular  from  breakage 
due  to  being  in  part  hollow  there.  On  the  penultimate  whorl  there 
are  13  ribs  (more  or  less).  On  the  last  half  of  the  last  whorl  the 
ribs  become  closer  (or  many  may  be  interposed).  The  whorls  are 
rather  strongly  convex,  the  last  one  tapering  downwards,  Inking 
compressed  l)elow  the  periphery;  base  rimate  hut  not  pi*rf orated. 
The  last  fourth  of  the  last  whorl  is  somewhat  straightened  but  not 
built  forward  l)eyond  the  level  of  the  ventral  face  of  the  shell.  Ap<'r- 
ture  rounded-ovate.  Peristome  narrowly  expanded  except  at  the 
upper  outer  angle,  where  it  is  simple  and  obtuse.  The  axis  is  rather 
slender,  subequal  except  at  the  ends.  In  the  last  part  of  the  penult 
and  first  part  of  the  last  whorl  there  is  a  strong,  short,  obtuse  colu- 
mellar  lamella  close  to  the  ba.se;  a  parietal  lamella,  much  longer 
and  usually  strong  (and  frequently  a  smaller  basal  lamella). 
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Length  11.5,  di&m.  3.5  mm.;   12}  whorls. 

Dragoon  Mountains,  Cochise  County,  Arizona,  from  Tweed  Can- 
yon to  the  northern  end  of  the  range,  on  limestone,  under  stones, 
dead  agaves,  sotols,  etc.  Type  locality  Station  No.  2,  Tweed 
Canyon,  No.  112,199,  A.  N.  S.  P. 

They  live  on  the  most  exposed,  hottest  slopes,  often  in  great 
profusion,  but  are  not  found  on  the  mesa,  where  H.  eampeitru 


This  beautiful  snail  is  very  distinct  from  all  of  our  species  by  its 
strong,  rude,  widely  spaced  ribs.  One  of  the  northwest  Mezicaa 
Holospiras,  H.  minima,  has  the  same  type  of  sculpture,  though  leas 
coarse  than  in  the  typical  H.  danielsi,  which  is  the  most  stTongly 
costate  species  known. 

Like  other  Arizooian  Holospiras,  the  internal  lamelUe  are  variable, 
two  or  three  (parietal  and  axial,  or  parietal,  axial  and  basal)  being 
developed.  Othem'ise  the  chief  variation  is  in  the  number  of  ribe, 
and  also  in  size. 

Twenty  specimens  of  the  type  lot,  opened,  taken  at  random, 
measure  as  follows: 

Length  12, 
■■       11. 


diam.  3.6  m 

m.;  whorls  13;  lame 

11x2 

7, 

3.7 

"       13; 

'     3 

5, 

3.4 

"     121; 

'     3. 

3, 

3.3 

"       12i; 

'     2 

2, 

3.5 

"      12; 

'    3 

1, 

3.3 

"       12; 

'    2 

3.8 

"     "i; 

'     3 

3.4 

"      12i; 

■     3 

3.3 

"      12; 

'    3 

3.3 

"      12J; 

'     2 
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The  sculpture  is  less  variable  in  this  lot  than  in  some  others. 
Ten  specimens,  taken  at  random,  have  10,  12,  12,  13,  13,  13,  15,  17, 
17,  17  rilxs  on  the  penultimate  whorl.  These  fairly  represent  the 
lot,  so  far  as  can  be  told  without  extensive  counting.  None  counted 
have  more  than  17  ribs  (see  PI.  XIV,  figs.  1,  la,  16). 

Station  3  (summit  of  ridge  above  Station  2),  but  west  of  where 
the  trail  crosses  ridge).  Shells  exactly  like  those  of  Station  2,  but 
perhaps  a  little  more  variable  in  size,  length  9  to  12^  mm.  in  extreme 
specimens. 

Station  4  (sununit  of  ridge  further  northwest,  several  hundred 
feet  higher  than  Station  3).  These  shells  are  conspicuously  larger 
than  at  Stations  2  and  3.  Part  of  the  shells  are  typical  in  sculpture, 
but  in  most  of  them  the  ribs  are  much  more  numerous,  closer y  smooth, 
and  more  regularly  spaced.  These  close-ribbed  shells  agree  with 
those  from  Station  5  and  from  Station  12,  a  peak  on  the  opposite 
(east)  side  of  the  rim  of  the  amphitheatre  of  Tweed  Canyon.  Proba- 
bly the  close-ribbed  t>T)e  of  shell  extends  around  the  whole  rim 
from  Station  4  to  Station  12. 

Two  out  of  fifteen  opened  have  3  lamellse  (both  having  many  ribs), 
and  three  have  only  the  columellar  lamella  (ribs  few).  The  rest, 
including  both  many-  and  few-ribbed  shells,  have  2  lamellse.  This 
lot  was  picked  up  in  several  places  along  the  summit  of  the  narrow 
ridge,  perhaps  in  an  area  of  20  x  100  yards.  It  therefore  may  com- 
prise several  colonies,  and  we  cannot  now  tell  whether  fine-  and 
coarse-ribbed  shells  occur  actually  together  or  not.  There  may  be 
12-15  ribbed  colonies  and  20-30  ribbed  colonies,  or  possibly  both 
sorts  may  live  together.  The  measurements  give  extremes  of  size 
and  are  from  "selected"  shells. 
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25. 

11, 

3.8 
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13. 

11, 

4 

111; 

2; 

24. 

10.7, 

4 

114; 

2; 

30. 

10.2, 

3.5 

114; 

1; 

12. 

9.5, 

3.5 

11; 

2; 

15. 

Station  5  (north  of  summit  of  peak  north  of  Station  4).  Shells  are 
like  the  fine-ribl)ed  ones  from  Station  4.  No  really  coarse-ribbed 
forms  were  taken.     Extreme  and  average  shells  measure  a»<  follows: 
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Length  12.3,  diam.  4    mm.;  wboria  12};  lamelbe  1;  ribs  27. 


IJuoe, 


11.5, 

'      3.7      " 

'      llj 

'      2;  ' 

16. 

lU, 

■      3.9     " 

■    i2i; 

1       J.  1 

29. 

11.2, 

■      4 

'     12; 

"      2;  ' 

38. 

10.8, 

'      4.2     " 

'    "i; 

"      2;  ' 

16. 

10, 

'      3.9     " 

'    111; 

1;  ' 

21. 

Station  18  (PI.  XIV,  figs.  3,  3a).  In  the  third  ravine  west  of  the 
granitic  spur  on  north  side  of  Tweed  Canyon,  above  a  dyke  of  igneous 
rock  about  50  yards  wide.  Below  this  dyke,  at  Station  17,  Hdogpira 
campestria  cockisei  is  found.  A  deep  gulley  or  "wash"  extends 
from  the  ravine  upon  the  mesa.  The  sheila  at  Station  18  are  a 
little  more  finely  ribbed  than  tjrpical  H.  dantdsi  and  to  that  extent 
flftproach  H.  campestria  cochiaei.  Out  of  16  opened,  9  shells  have 
3,  and  7  shells  have  two  internal  lamells.    Measurements  follow. 


Length  11.3,  diam.  4     mm.;  whorls  12);  lameUse  2; 

11.3,     "      3.- ~  "      " 

11,        "      4 


10, 
10, 


9.5, 


3.2 


12; 
11; 
12i; 


ribs  22. 


13. 
16. 


24. 

granitic  spur, 


Station  -20  (mouth  of  the  second  ravine  west  i 
Tweed  Canyon).     Shells  similar  to  the  preceding  lot. 

Station  2B  (bed  of  the  same  ravine  several  himdred  yards  above 
the  mouth).  Shells  similar,  but  avenging  largo*,  though  some 
are  equally  small;   lamellEe  one  or  two. 


1915.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  377 

SkUion  16  (further  east  on  the  same  branch,  a  little  higher). 
Rather  stout  shells,  with  the  mouth  built  out  shortly  (nearly  1  mm.) ; 
about  15  ribs;   lamellse  one  or  two.     12x4  mm. 

Station  IS  (eastern  peak  of  the  rim  of  Tweed  Canyon).  Fine- 
ribbrtl,  like  PI.  XIV,  figs.  5,  5a. 

Stationlll  (steep,  stony,  arid,  southern  slope  of  ridge  projecting 
into  amphitheatre,  vegetation  xeroph^'lic).  The  shells  are  greater 
in  diameter  than  the  types,  very  uniform  in  sculpture,  having  16  or 
17  ribs  on  the  penultimate  whorl,  the  peristome  built  forward  further 
than  usual  in  the  type  lot.  10.5  x  3.7  mm.  axial  or  axial  and  superior 
lamella. 

Another  lot,  taken  a  couple  of  hundred  feet  higher,  are  similar 
in  form,  sculpture  and  lamelke;  ribs  15  to  19. 

Station  12  (peak  on  eastern  rim  of  amphitheatre).  The  shells 
are  larger  than  at  the  preceding  stations,  with  more  ribs,  26  to  28 
on  the  penultimate  whorl.  Half  of  those  opened  have  one,  half 
two  lamellse,  the  superior  lamella  not  very  strong.  These  shells 
are  like  those  from  Station  4  and  5.    See  PI.  XIV,  figs.  4  to  46. 

Length  13.7,  diam.  4.2  mm.;  whorls  13. 
12,        "      4      "  ''      Hi 

Station  Jfi  (between  crest  and  foothills,  north  end  of  the  range). 
Stout,  rather  large  shells,  with  a  strongly  developed  columellar  lamella 
only  in  several  opened.  37  to  43  ribs,  nearly  or  quite  as  wide  as 
their  intervals.     (PI.  XIV,  figs.  5,  5a). 

Length  12.3,  diam.  4     mm. 
10.5,     "      4.1     " 

These  shells  have  more  ribs  than  any  other  colony  of  //.  danielsi, 
and  they  may  \ye  referable  to  H,  campestris  cochisei.  The  shells  are, 
however,  larger  than  the  latter,  some  of  the  ribs  are  broken  down, 
as  in  daniehiy  and  the  locality  is  distant  from  other  known  colonies 
of  H,  c.  cochisei.  Only  a  very  small  lot  was  taken,  and,  pi^nding 
further  collections,  its  identity  may  Ih?  left  undecided. 

Station  39  (lx»tween  crcnst  and  foothills  at  north  end  of  the  range). 
Much  larger  than  the  typical  form,  stouter,  with  few,  strong  and 
widely  separated  ribs.  Only  the  axial  lamella  develop(Ml.  (PI. 
XIV,  figs.  2  to  2c). 

.  Length  13.3,  diam.  4.8  mm.;  whorls  13;  ribs  15. 
13.5,     ''      4.5    **  "      12;    ''    15. 

14.5,     '*       4.1    **  *'      13f    "    19. 

11,        **      4.1    ''  "      11§;"    13. 
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n 


12.1,     "       4.1    "  *'      12;    "     12. 
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Station  4^  (further  north  than  Station  39).  Similar  to  the  above, 
having  the  same  rude  sculpture,  but  a  little  smaller  in  the  average, 
length  11  to  13  mm. 

Station  41-     Shells  like  PI.  XIV,  figs.  4-46. 
Holoiplr*  MmpMtrii  d.  up-    PI.  XV.  Gee.  i.  2. 

The  shell  is  shortly  rimate,  cylindric,  with  very  short  terminal  cone 
and  mamillar  apex.     2}  embryonic  whorls  smooth   (the   last  half 
whorl  very  narrow),  following  whorls  closely  and  finely  striate,  the 
strlee  of  the  conical  portion  narrower,  hence  appearing  more  widely 
spaced  than  those  of  the  cylindric  portion,  on  which    they  are  as 
wide  as  the  intervals.     On  the  penultimate  whorl  there  are  about 
70  atriEB.     The  last  whorl  is   decidedly  compressed   below  the  pe- 
riphery, tapering  downwards,  somewhat  more  coarsely  sculptured 
on  the  latter  part.    It  is  shortly  rimate  and  built  forward  shortly 
from  the  preceding  whorl.    All  of  the  whorls  are  veiy  strongly 
convex.    The  aperture  is  angular  at  the  upper  outer  part,  elsewhere 
rounded.    Peristome  narrowly  expanded.    Axis  cylindric,  in  the 
latter  part  of  the  penultimate  and  first  part  of  the  last  bearing  a 
stout  axial  lamella.    There  is  also  a  long  and  strong  parietal  or 
superior  lamella,  and  sometimes  a  basal  lamella.    Length  11.5, 
diam.  3.7  mm.;  whorls  12. 

Mesa  at  western  foot  of  the  Dn^oon  Mountains  at  Station  28, 
along  a  "wash"  or  gulley  at  the  south  fence  of  the  Fourr  ranch, 
No.  112,214,  A.  N.  S.  P.  Also  Stations  24,  25,  in  the  same  vicinity, 
etc. 

Other  specimens  of  the  type  lot  (PI.  XV,  figs.  1  to  Id)  measure  as 
follows.    All  but  one  of  the  specimens  opened  have  two  lamells, 
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parietal  lamella  when  present  is  very  small,  and  most  specimens  lack  it. 
They  are  very  uniform  in  size  and  sculpture,  in  a  long  series  taken. 

Length  8.7,  diam.  3.2  mm.;  whorls  10;  lamellse  1. 
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3 

10); 

2. 

8.1, 

3 

101; 

2. 

7.9, 
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1. 
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3.1 
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3.1 
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3. 
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3.1 
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3. 

9.7, 

3.1 

11; 

3. 

9.6, 

3.1 

11; 

3. 

9.3, 

3.1 

11; 

3. 

8, 

3.1 

10; 

3. 

Holetpira  eamjMstrif  eoehiMi  n.  subsp.    PL  XIV.  figi.  6  to  sb. 

Similar  to  campestrisy  but  TAore  slender,  with  fewer  ribs  (28  to  40 
on  the  penultimate  whorl,  in  the  type  lot),  the  inter\'als  wider. 
Internal  lamellse  three,  the  parietal  rery  long  and  strong. 

Length  10.5,  diam.  3.3  mm.;  whorls  12;  lamellse  3. 
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Dragoon  Mountains:  along  the  sides  of  an  arroyo  or  guUey  on 
the  mesa  within  the  wide  mouth  of  Tweed  Canyon,  Station  16; 
Types  No.  112,219,  A.  N.  S.  P.  Also  Stations  17,  19-23,  and  27, 
all  in  Tweed  Canyon. 

The  type  locality.  Station  16  (PI.  XIV,  figs.  7-7/),  is  on  the  sloping 
sides  of  the  arroyo,  which  is  alx)ut  15  feet  deep,  and  meanders  across 
the  mesa.  Near  the  mountain  the  gully  deepens  to  30-40  fc*et,  the 
sides  become  subvertical,  and  Holospira  disappears.  The  mesa  is 
grassy  i^nth  some  bunches  of  bear  grass.  There  are  some  small  oaks, 
juniper,  catclaw,  etc.,  in  the  arroyo.  The  shells  are  found  under 
dead  sotol  and  sometimes  stones,  etc.  They  reappear  jast  below 
the  igneous  dyke  near  the  base  of  the  mountain,  Station  17,  but  do 
not  cross  the  dyke.  Several  other  arroyos  in  the  same  plain  were 
not  examined,  and  there  are  doubtless  many  Holospira  colonies  in 
the  neighborhood. 

Staiion  19,  on  the  slope  near  foot  of  mountain,  below  the  igneous 
dyke.  The  shells  resemble  types  of  H.  c.  cochisei  except  that  ihey 
are  more  finely,  closely  ribbed,  ribs  45  to  50  on  the  penultimate 
whorl.    Ten  specimens  opened  are  trilamellate. 

Station  20.    Mouth  of  second  ra\'ine  west  from  granitic  spur. 
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Station  21,  hillside,  eastern  slope  of  second  ravine  from  granitic 
spur,  up  to  about  600  feet  above  bed  of  ravine.  The  shells  are 
variable,  as  would  be  expected  in  a  lot  gathered  over  a  consider^rie 
area,  having  35  to  50  ribs  on  the  penultimate  whorl.  Out  of  1 1  opened, 
one  has  3  lamelUe,  ten  have  two,  superior  and  axial.     (PL  XTV,  fig.  6.) 

Stalion  22,  in  the  bed  of  the  same  ravine.  Shells  having  about  56 
ribs  on  penultimate  whorl.    Eight  opened  have  3  very  strong  lameUc 

Station  iS.  Between  Stations  21  and  2,  near  top.  Like  the 
preceding,  lamella  2  or  3. 


Fif;.  2. — Sketch  to  show  positions  of  collecting  stations  west  of  the  spur  in  TwMd 
Canyon.  Contour  interval  about  400  ft.  The  granitic  dvke  about  AO 
yards  wide  between  Stations  17  and  18  separates  colonies  of  H.  c.  eoekmi 
(below)  from  those  of  H.  danielsi  (above). 
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whorls  of  the  cone  somewhat  more  sharply  striate  than  the  eylindric 
portion,  upon  which  the  striae  are  very  fine  and  close;  typically  about 
90  fine,  close  strise  on  the  penultimate  whorl.  The  latter  part  of 
the  last  whorl  is  slightly  compressed  and  has  slightly  coarser,  sharper 
stris.  The  aperture  is  carried  ver>'  shortly  free,  is  not  calloused 
within,  and  has  a  narrowly  reflexed  lip.  Within  the  latter  part  of 
the  penultimate  and  first  part  of  the  last  whorl  there  is  a  rather 
stout,  obtuse  lamella  on  the  axis.  No  lamellse  on  the  upper  or  basal 
walls  of  the  cavity. 

Length  12,  diam.  4  mm.;   12  whorls. 

Dragoon  Mountains,  south  of  Tweed  Canyon,  the  types  from 
Station  7,  the  summit  of  a  limestone  ridge  separating  the  head  of 
Cataract  Gulch  from  the  next  canyon  opening  westward,  south 
of  Tweed  Canyon,  No.  112,225,  A.  N.  S.  P.,  collected  by  Ferriss, 
Pilsbry  and  Daniels,  October,  1910.  Also  taken  at  Station  7,  and 
Stations  29  to  37  southward  from  Stations  7  and  8. 

H.  millestriata  is  relatecl  to  H.  campestris,  from  which  it  differs  by 
having  more  numerous,  finer  strise,  and  by  the  absence  of  internal 
lamellffi  on  the  parietal  and  basal  walls  of  the  ca\'ity,  in  a  long  series 
of  shells  opened.  Its  range  is  separated  from  that  of  H.  campestris 
by  the  ridge  of  eruptive  rock  which  runs  from  Cochise  stronghold 
along  the  south  side  of  Tweed  Canyon  westward  to  the  mesa;  no 
Holospiras  being  found  on  this  ridge,  so  far  as  we  know.  The  isola- 
tion of  the  two  species  seems,  therefore,  to  \ye  complete.  The  sp(»cies 
is  quite  constant  in  hundreds  of  shells  collected  from  many  colonies, 
as  noted  Inflow;  but  in  two  stations  in  small  hills  on  the  mesa  east- 
ward of  Middlemarch  Canyon  there  is  notable  variation.  Further 
study  should  be  given  to  thest*  small  forms  of  the  bonlcT  Ix^tween 
mountain  and  plain.  In  over  a  hundred  shells  o|>en(*(l  from  all  the 
colonies,  only  one  has  a  ver>'  weak  trace  of  a  superior  lamella,  all 
others  having  only  a  stout  axial  lamella. 

The  type  locality.  Station  7,  is  on  the  divide*,  a  ridge  al>ove  an 
abandoned  mine  and  cabin.  It  may  be  reached  })y  ascending  Cata- 
ract Gulch  from  Tweed  Canyon,  but  much  more  easily  along  the 
mountains  eastward,  as  the  gulch  is  rather  a  neckbreaker.  The 
specimens  are  quite  uniform  in  sculpture.  Ix^ngth  up  to  12.2  mm., 
and  very  rarely  as  short  as  9.3  mm.,  with  10  whorls.  (PI.  XV,  figs. 
3, 3a,  36).  Out  of  twenty  op(»ned,  one*  has  a  weak,  hardly  perceptible 
trace  of  the  superior  lamella,  the  others  having  the  axial  lamella 
only.  A  series  of  1000  or  more  was  taken.  It  occurs  under  stones, 
etc.,  in  places  where  there  is  no  shade. 
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At  the  adjacent  Station  8,  eastward  and  slightly  higher,  tbe 
shells  average  smaller — about  10.5  mm.  long — ^but  are  otbenrise 
similar. 

Staiion  29.  Bear  Gulch,  near  top,  and  Station  30,  ridge  west  of 
Bear  Gulch,  typical  shells. 

Stations  31,  32,  on  the  east  side,  and  Station  33  on  the  west  side 
of  Soren  Gulch,  typical  shells. 

Station  34-  A  small  limestone  bill  in  Middlemarch  Canyon. 
The  shells  have  perceptibly  coarser  sculptures  than  in  the  types, 
about  70  riblets  on  the  penultimate  whorl.  One  internal  lamella, 
the  axial. 

Staiion  So.    Cochise  Peak.    Similar  to  the  shells  from  Station  34. 

Station  36.  Small  limestone  hilts  eastward  on  the  mesa  of  Middle- 
march  Canyon.  The  shells  here  are  smaller  than  typical  miiletiriaia, 
and  vary  from  the  typical  fine  ribbing  to  somewhat  coarser  (PI.  XV, 
figs,  4,  4a,  the  prevalent  form),  and  a  few  are  as  coarsely  sculptured 
as  H.  canipestris  cochiset,  the  coarsest  having  48  ribs  on  the  penulti> 
mate  whorl.  The  proportions  of  diameter  to  lei^h  also  vary  a 
good  deal,  as  shown  in  the  Egures  and  measurements.  All  the  speci- 
mens opened  have  a  single  lamella,  the  axial. 

Length  9.5,  diam.  3.6  mm.;  whorls  11. 
"       9.1,     "      3.3      "  "      10}. 

"       9.6,     "      3,1      "  "      11. 

"       9.2,     "      3.5      "  "      lOj. 

"       8,        "      3.2      "  "      10. 

Station  37.  Another  colony  near  the  preceding,  consists  of  very 
smalt  shells.     (PI.  XV,  figs.  5  to  5c.) 
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Zoaitoid«s  mlnntenl*  ilaehumiia  (Dall). 
Dragoon  Mountains:    Stations  1,  6},  10,  13,  26,  28,  29. 

Striatmrn  miliam  mtridionalifT.  mmI  F. 

Dragoon  Mountains:    Stations  1,  6,  10,  29. 

laeoniilns  falvut  (MQU ). 

Dragoon  Mountains:  Stations  1,  10,  15,  28  and  E.  f.  alaskensis, 
Station  29. 

BNDODONTIDiB. 
PjramidnU  eronkhitei  (Newc.)- 

Dragoon  Mountains:    Stations  28,  29. 

BadiodiMas  mUlMOSUtUS  Pil«  and  Ferr. 

Dragoon  Mountains:    Stations  1  and  10;  rare. 

K«lieoditeas  ariiontnsis  Pils.  and  Ferr. 

Dragoon  Mountains:    Stations  1,  6^,  10,  28,  29. 

Fmaetnm  ealifomieiim  PiU. 

Dragoon  Mounti^ins:  Station  10,  in  the  amphitheatre  or  upper 
basin  of  Tweed  Canyon.  The  specimens  are  a  little  more  openly 
umbilicate  than  the  type,  but  the  riblets  are  more  unequal  than  in 
P.  pygnumim,  and  spiral  lines  are  scarcely  discernible. 

SUOOINEIDiE. 
8aeeia«*  iTarm  Say. 

Dragoon  Mountains:    Stations  2,  3;   single  dead  specimens. 

FBRUSSAOIOiB. 
Coehlieopi  Ubriea  (MQJI.). 

Dragoon  Mountains:     Stations  1,  6,  6},  10, 15,  28,  29.     Al>undant. 

PUPILLXOiE. 
Bifldaria  ashmani  stprki. 
Dragoon  Mountains:    Stations  1,  3,  6,  10,  11,  15,  25,  26,  29. 

Biidaria  perrtrsa  Sf^rki. 

Dragoon  Mountains:    Stations  2,  3,  22. 
Bifldaria  dalliana  Sterki. 

Dragoon  Mountains:    Stations  3,  6,  26. 

BUUaria  pUsbryana  Sterki. 
Dragoon  Mountains:    Stations  1,  2,  10,  11,  15,  18,  25,  28,  29. 

Ttrtlfo  eoloradeniis  ariionensis  P.  and  V. 

Dragoon  Mountains:    Station  25. 
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VkllonU  par«p«etlva  Sierld. 

Dragoon  Mouatains:  Stations  I,  6,  10,  15,  25,  26,  28,  29.  In 
copious  numbers. 

II.  The  Mule  Mountains. 

This  group  is  between  the  southwestern  outliers  of  the  Chiricahua 
Range  and  the  Huachucas,  and  is  much  lower  than  either,  the  highest 
summits  about  7,000  feet.  The  greater  part  of  the  group  is  igneous 
rock,  but  the  Escabrosa  Ridge,  running  along  the  western  and 
southern  borders,  Is  limestone.  Collectii^  was  done  in  the  vicinity 
of  Bisbee  and  Warren,  August  29  and  30,  1910,  by  Daniels  and 
Pilsbry.  We  found  nothing  in  the  igneous  area,  but  Sonortlb 
probably  lives  on  the  higher  peaks. 

The  Geological  Survey  has  published  a  topographic  sheet  of  this 
region. 

SoDoralU  butaobi  n  >p-    PI.  VIII.  fig*.  4,  ia.  *b. 

The  shell  is  stroi^ly  depressed,  rather  openly  umbillcate  (width 
of  umbilicus  contained  nearly  six  times  in  the  diameter  of  shell}) 
moderately  strong,  though  thin;  color  between  cinnamon  and  wood 
brown,  fading  to  white  around  the  umbilicus,  and  encircled  above 
the  periphery  with  a  dark  chestnut  band,  bordered  above  and  below 
with  white  bands,  as  wide  as  the  dark  band  or  wider.  Surface 
glossy;  initial  I  whorl  of  the  embryonic  shell  smooth;  a  few  radial 
wrinkles  follow,  after  which  it  has  radial  strite  which  become  more 
or  less  interrupted,  forming  irregular,  long  granules;  banning  with 
the  second  whorl,  there  are  short  hairs,  subregularly  placed  in  for- 
wardly  descending  rows;  these  continue  to  the  penultimate  whorl, 
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The  iK»nis  is  long,  its  lower  half  ver>'  tiemler,  enveloped  in  a  long 
sheath  composed  of  glossy  circular  muscular  tissue.  The  upper 
half  is  somewhat  swollen.  The  penis-j)apilla  (fig.  la)  is  rather  short, 
cylindric,  ver>'  faintly  wrinkled  transversely,  the  distal  end  obtuse, 
roundeil.  The  flagellum  is  al)out  0.8  mm.  long.  The  vagina  is 
about  half  as  long  as  the  penis.  Other  9  organs  as  usual  in  the 
genus  (PI.  XI,  fig.  1,  from  Station  1,  near  Bisbee,  No.  103,095). 
Length  of  ])enis  14  mm.;  epiphallus  11  mm.;  penis-papilla  about 
5  mm.;  vagina  7  mm.;  spermatheca  and  duct  22  mm. 

Mule  Mountaias:  Mt.  Ballard,  in  the  E^cabrosa  Ridge;  alx>ut 
2  miles  west  of  Bisl)ee,  Arizona,  on  a  ledge  of  the  north  side  near  the 
summit.  Type  No.  103,095,  A.  N.  S.  P.,  collected  by  Pilsbry, 
August  31,  1910.  It  wa<  also  taken  on  the  northern  slope  of  a 
limestone  hill  about  two  miles  ea.st  of  Warren,  Arizona. 

Other  specimens  from  the  type  locality  measure  as  follows: 

Alt.  10.8,  diam.  20    mm.;  umbilicus  3.3  mm.;  whorls  4 J. 

whorls  4§. 


•'  10,  '•  18.8  •* 

"      9.8,  **  18 

"      8.8,  "  17.5  " 

**      8,  **  1G.4  *' 

**      7.2,  **  14.5  *' 


umbilicus  2.9  nmi.;  whorls  4  J. 
3        **  **     4i. 


The  shell  is  quite  characteristic  by  its  conspicuous  white  bands 
bordering  the  dark  band  at  the  shoulder,  the  rather  open  umbilicus, 
and  the  nearly  circular,  strongly  oblique  ajx^rture.  It  is  a  handsome 
snail  when  fresh,  not  clos<'ly  rt»si*mbling  any  other  sjx»cies  we  have 
seen.  Its  nearest  lUMghlx^r  is  S.  mtarnsi  Bartsch,  from  »San  Jos(» 
Mountain,  which  lies  just  south  of  the  international  boundary  near 
Naeo,  a  railroa<l  station  on  the  El  Paso  and  Southwestern  K.  K. 
S.  mearnai  has  a  narrower  umbilicus,  less  conspicuous  white  bands, 
only  4  whorls,  the  jxTiphery  of  the  ht^it  some*vhat  subangular,  an<l 
the  surface  is  very  minutely  granular. 

The  hairs  of  the  neanic  whorls  are  very  delicate  and  fugacious; 
but  when  they  are  gone  the  spire  still  n*mains  rougher  than  the  la.^t 
whorl,  having  an  indistinct  pattern  t>f  railial  wrinkles  or  irregular, 
long  granules.  This  disapi)f»ars  entirely  on  th<'  last  whorl.  Thr 
embr>'onic  whorl  (U'yond  the  initial  half-whorl,  which  is  alike  in 
Dearly  all  Sonon^llas)  is  not  marked  with  the  protract ive  raised 
lines  or  series  of  granules  of  S.  hnchitnnn  and  its  numerous  group. 

By  its  genitalia  S.  hirtachi  rcRembli's  th«'  ('hiricahuan  .S.  bowiaiais^ 
but  that  differs  by  having  close,  finely  drvrloped  sculpture  of  threads 
25 
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forming  tangent-s  and  V-shaped  figures  on  the  last  embryonic  whori, 
as  well  as  in  various  features  of  the  adult  shell. 

We  do  not  find  in  the  shells  of  the  Warren  form  any  comaani 
difference  from  those  of  the  type  locality;  but  the  genitalis  (PI.  XI. 
fig.  2)  and  jaw  (PI.  XI,  fig.  26)  differ  somewhat  in  the  only  li^iiif 
adult  taken.  The  penis  has  scarcely  any  sheath;  only  a  few  fibres 
bind  the  epiphallus.  Flagellum  more  minute.  Penis-papilla  (fig. 
2n)  nearly  half  the  length  of  the  penis,  tapering  and  wrinkled.  The 
penial  retractor  is  inserted  on  the  epiphallus  near  its  base.  Thr 
vagina  is  nearly  as  long  as  the  penis.  Length  of  penis  lOJ  mm.; 
epiphallus  10  mm.;  penis-papilla  5  mm.;  vagina  9  mm. 

The  jaw  (PI.  XI,  fig.  26)  has  about  5  weakly  developed  ribs. 
ThyMDophora  honili  (Gabbi. 

Limestone  hill  2  miles  east  of  Warren, 
Holotptra  uiiongiult  tnaluii  d.  subap.    PL.  xv.  fiia.  s  u  8<. 

The  shell  is  very  shortly  rimate,  cylindrie,  with  short  terminal 
cone,  wowl  brown  or  avellaneous,  the  last  half  of  the  last  whorl 
opaque,  white;  composed  of  lOJ  to  13i  whorls,  the  first  two  smooth. 
The  last  half  of  the  second  and  first  half  of  the  third  whorl  are  narrower 
than  the  procedii^  and  following  whorls,  as  usual,  and  the  apex 
projects  somewhat  nipple-like.  Following  whorls  of  the  cone  are 
quite  convex,  and  are  sharply,  closely  and  obliquely  striate.  On 
the  cylindrical  portion  the  whorls  are  only  weakly  convex,  and 
gradually  lose  the  strise,  so  that  the  penultimate  and  ofteo  one  or 
two  earlier  whorls  are  smooth  or  nearly  so,  the  last  half-whorl  becom- 
ing strongly,  .-tharply  striate  again.  The  last  whorl  is  compressed 
laterally  on  the  back  but  Iwcomes  rounded  near  the  aperture,  pre- 
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Typt»  Xo.  112,236,  A.  N.  S.  P.,  collected  by  Pilsbty  and  Daniels, 
August  29,  1910. 

The  Escabrosa  Ridge,  or  mountain  side  on  the  left,  ascending 
the  first  left-hand  ravine  alK)ve  Bisbee  on  the  Tombstone  Road,  is 
the  home  of  this  Holospira.  Extensive  burning  of  the  brush  has 
narrowed  their  range  and  decreased  their  numbers,  at  least  for  the 
time,  so  that  the  series  collected  was  not  large.'  Some  verj'  small 
ncrub  oaks  remain  in  places;  there  are  thrc*e  species  of  agave,  some 
sotol  and  bear-grass,  ia  few  cylindropuntias,  and  many  herbaceous 
plants,  now  after  the  summer  rains  gay  with  flowers;  over  everj'thing 
a  little  scarlet  moming-glorj',  which  we  afterward  found  common 
in  the  ranges  westward. 

Out  of  20  shells  opened,  18  have  the  axial  lamella  only;  one  has 
also  a  small  superior  or  parietal,  and  one  has  superior  and  basal 
lamellse,  l)oth  verv  low  and  small. 

This  is  a  larger  and  longer  species  than  H,  ferrim^  and  further 
<listinguished   by   the  smooth   later   whorls  and   deficient   internal 
lamellie.     The   Chiricahuan   H.   arizoncnsis  Stearns   differs   chieflv 
by  having  the  internal  lamellae  larger. 
Holotpirm  ftrriasi  foMor  n.  huImp.    Pi  XV.  Aga.  G  to  06. 

The  short,  cylindric  shell  is  ribbed  throughout,  with  al)Out  47  ribs 
on  the  penultimate  whorl.  The  last  whorl  is  conspicuously  flattened 
on  the  back,  then  giblwus  (the  giblwsity  internally  fille<l  with  white 
*<helly  material)  and  contracting  to  the  aperture,  the  basal  crest 
rather  conspicuous.  These  f(»atures  are  more  conspicuous  than  in 
H.ferrissi.  There  is  an  obtuse  axial  lamella  in  the  front  of  the  last 
whorl,  and  typically  no  other  lamella»;  but  three  siH»cimens  out  of 
2'k)  opc»ned  show  a  weak  parietal  lamella  also.  The  color  is  wood 
brown  or  avellancHJUs,  with  the  usual  white  patch  on  th<*  last  wh(»rl. 

Length  8.7,  diam.  3.3  mm.;  lOj  whorls  (tvix»). 

0.4,      **      3.3      *•       8J         *'     (shortest  shell). 
9.8.     ''      3.6      "     lOj        •*     (largest  shell). 
9.3,     ''      3.3      ''     lOj         ••     (slender  shell). 

Mule  Mountaias:  on  slojx's  of  a  limestone  i)eak  al>out  2  miles 
east  of  Warren,  Arizona.  Type  Xo.  112,238,  A.  X.  S.  P.,  collecte<j 
by  Pilsbr\'  and  Daniels,  August  31,  1910. 

The  town  of  Warren  may  be  reached  by  a  trolley  line  from  Bisbee. 
It  lies  lower  than  Bisbee  and  is  separatt.H.1  from  the  plain  by  a  range 


'  IbO  spefinKTW  in  the  lot  taken  l»v  PiUhry,  j)rob^:)ly  a<  iiuiny  or  more  taken 
by  Daniels;  mr>st  of  them  flcad  ^hel[^. 
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of  hills  which  reach  about  5,500  feet  elevation.  On  the  northero 
and  northwestern  slopes  of  one  of  these,  about  two  miles  east  of  the 
town,  we  collected  SonoreUa,  Hotospira  and  some  smaller  shell". 
Hoiospira  is  very  abundant  (over  1,500  collected  by  H,  A.  P.i. 
living  in  mellow  earth  under  stones,  in  "nests"  of  from  eix  to  twenty 
or  more,  usually  standing  vertically,  apex  up,  and  buried  in  earth 
up  to  the  summit.  While  the  sculpture  of  this  species  is  coanvr 
than  that  of  typical  H.  cionella,  yet  there  are  some  equally  coar^ 
individuals  of  the  latter.  It  is  quite  possible  that  J/,  citmeUa  may 
eventually  be  ranked  as  a  subspecies  of  H  ferriasi. 

In  the  debris  of  the  San  Pedro  River  above  the  S.  P.  R.  R.  bridge, 
near  Benson,  Arizona,  we  found  three  specimens  representing  a.' 
many  races  of  Hoiospira.  One  is  the  upper  half  of  a  slowly  taperinp 
species,  evidently  new.  The  others  are  probably  races  of  H.  ferrmi. 
One  specimen  has  the  appearance  of  a  small  H.  f.  fosaor.  It  has  thf 
same  sculpture,  a  low  axial  lamella,  and  measures,  length  7.6,  dtani. 
3.1  mm.,  9J  whorls. 

The  other  shell  resembles  H,  ferriasi  in  having  three  intem&l 
lamellEB,  the  superior  and  axial  taniellfe  being  strongly  developed. 
The  ribbing  is  as  fine  as  in  the  most  finely  ribbed /ermai — decidedly 
finer  than  in  fossor.  The  form  is  more  slender  than  in  ferrini. 
This  shell  apparently  represents  another  subspecies  or  local  rac* 
of  H.  ferrissi.  As  it  may  have  drifted  a  long  distance,  it  had  better 
be  left  nameless  until  found  in  its  natural  habitat. 
Holoipln,  brriiii  ■uwtnomeit  "■  aubup.    PL.  XV.  fig.  7. 

The  shell  is  similar  to  the  most  slender  and  fine-ribbed  exaniplet^ 
of  H.  ferrissi  in  form  and  sculpture,  except  that  the  apical  whorls 


1915.]  NATURAL  SCIENCES  OF   PHILADELPHIA.  .'^9 

iloatecl  manv  miles,  as  the  river  merits  that  name  in  time  of  flood, 
though  usually  reduced  to  a  chain  of  infrequent  pools  or  an  insig- 
nificant rivulet.  The  term  river,  in  the  arid  belt,  refers  to  the  bed 
and  banks  rather  than  to  the  water,  which  is  often  conspicuous  for 
its  abs(»nce  during  a  great  part  of  the  year. 

ZONITID-ffl. 
Vitrea  indenUU  nmbmoaU  (Ckll ) 

Two  miles  west  of  Bisl)ee,  and  al>out  the  same  distance  east  of 
Warren,  on  limestone  hills,  with  Holospirn. 

PUPILLID-ffl. 
lilldaria  peUnoida  hordtaeeUa  (Pilo  ) 

Limi*stone  hill  about  2  miles  ea.st  of  Warren,  Arizona. 

III.  Benson,  Arizona. 

B<*nson,  Cochist*  Co.,  at  the  junction  of  the  Southern  Pacific  and 
Ei  Paso  and  Southwestern  Railroads,  is  in  a  flat  region,  with  no  mol- 
lusk  fauna  in  its  immediate  environs.  The  San  Pedro  River,  flowing 
northward  about  a  mile  east  of  the  town,  brings  down  considerable 
flood  d^^bris  containing  shells.  The  source  of  these  is  jlrobably  in  the 
foothills  of  the  Whetstone  Mountains,  not  far  away;  possibly  also 
the  hill  country  about  Tombstone,  or  even  further  south. 

The  San  Pwlro  carries  more  water  than  any  other  stream  in  the 
lower  tier  of  counties  lK»tween  the  Rio  Grande  and  the  Colora<lo, 
and  so  far  as  we  know  it  is  the  only  one  maintaining  a  constant  flow. 
At  Benson  it  is  a  turbid  .s-tream  20  to  30  feet  wide,  with  vertical, 
dirt  banks  al)out  8  feet  high  (September  1st),  meandering  in  a  flood 
plain  covered  with  mescjuite. 

Mr.  Ferriss  colle<*ted  a  few  shells  from  the  river  drift  in  1904;  and 
in  1910  Pilsbr>'  and  Daniels,  having  an  hour  or  two  lK»tW(»en  trains, 
collected  a  small  bag  of  shell-lK*aring  ddbris  near  the  S.  P.  R.  R. 
bridge.  In  this  .sample  the  most  abundant  mollusk  is  Bifidaria 
procera  cristaia.  The?  small  Zomtoidett,  Bifidaria  p.  hardeacella, 
Pupoides  marginata  and  Virti(j(t  ovata  are  next  in  abundance.  All 
the  species  except  Vallonia  gracilicosta  an*  Low(*r  Sonoran  forms. 

Thvsanophora  hornii  ((iabb). 

HoLOSPiRA  FERRissi  Pils.  (variety).     See  p.  388. 

F.  FossoR  p.  and  F.     Set*  p.  387. 

n.  sp.  (spire  only). 

VlTREA  INDENTATA  I'.MBILK'ATA  (Ckll.). 
ZONITOIDES  MINUSri'LA  ALACHl'ANA  (Dall). 
8INGLEYANA  (Pils). 
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SucciNBA  AVARA  Say, 
Vallokia  gracilicosta  Reinh. 

"  PEHsPEcnVA  Sterki. 

PupiLLA  BLANDi  Morse  (3). 

"         HEBES  (Anc.)  (1). 

"  SYNGENES  (Plls.)  (J). 

POPOIDES  MAHGINATA  (Say), 
"  HORDACEA  (Gabb). 

BlFIDARlA  PHOCERA  CRI8TATA  (P,  and  V.)- 

"  PELLUCIDA  HORDEACELLA  (PlIS.). 

"  ASHMUNi  Sterki.  (1). 

"  PERVERSA  Sterki. 

"  PENTODON  (Say). 

"  TAPPANIANA  (C.  B,  Ad.), 

"  TUBA  P,  and  F. 
Vertigo  ovata  (Say). 

"  MILIUM  Gld,  (1). 
Lymsma  pahva  Lea. 

"  BULIMOIDE8  COCKERELLI  P,  and  F, 

Planorbis  caribous  Orb. 
"  liebmanni  Dkr. 

"  PARVUS  Say. 

"  ARizoNENSis  Pils.  and  Ferr,' 

Physa  virgata  Gld. 
Amnicola  sp.  (two  dead  specimens). 
Spilbrium  triangulare  (Say). 
PisiDiuM  coMPHEssuM  Prime. 

Vertigo  milium,  Bif.  iappaniaTia  and  Sphcerium  bvingulare  (one 
valve)  were  obtained  in  1904,  not  in  1910.  The  latter  ts  new  to  the 
fauna  of  the  United  States,  but  having  compared  with  the  type 
specimens,  we  are  satisfied  of  its  identity. 

Part  of  the  specimens  we  refer  to  Lymntea  parva  agree  with  cotypes 
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colonies  were  found  near  by.  Our  second  camp  was  at  the  cabin  in 
the  saddle  at  the  head  of  Agua  Caliente  Canyon,  somewhat  above 
7,000  feet  and  close  to  collecting  Statioa  6  of  map.  There  is  a  good 
spring.  The  beat  collecting  ia  in  Walnut  Canyon,  Station  5,  where 
three  species  of  Sonorella  live.  From  above  this  camp  there  is  fine 
timber,  but  no  land  shells  worth  mentioning  up  to  the  summit  of 
Mt.  Ho]>kins.  Good  collecting  stations  were  found  in  Madera 
Canyon  which  would  be  an  excellent  place  to  camp.  We  also  reached 
the  hea<l  of  Jasephine  Canyon  from  this  camp.  A  two-day  excursion 
was  made,  via  Brandt's  mining  camp,  over  the  8.500-foot  saddle 
north  of  <  )ld  Baldy,  and  down  Camperel  ('anyon*  to  perhaps  7,(X)0 


iW 


J 


Fin.  3.— C.ilWtKiK  Miitioti:.   in   ihi-  Simla   Hila  Mour.luii.-.     C.i-T.nir  iiil.-rval. 
1000  ffcl, 

feet.  There  is  fine  pine  on  the  top  and  extending  some  distance 
down.  .Mho  some  huge  spruce  and  hemlock  trees.  We  pa.s.-4'ii 
through  ai-pens,  then  small-lcavid  niaple.i,  to  walnuts,  in  the  bed 
of  the  canyon.  Simitrelln  clappi  occurs  here,  and  a  few  sp«-cimcns  of 
a  Sonorella  (occideiitiilin).  which  we  pnivisioiially  rank  as  a  subspecies 
of  the  Huachucan  .S.  granulalinKimo.  It  will  be  seen  that  our  work 
extende<l  nearly  acrass  the  middle  of  the  highe.st  part  of  the  ranjti- 
in  a  rather  narrow  band,  the  collecting  stations  iK-ing  nmrke<i  on  the 
accompanying  tracing  simplifieil  fnmi  the  V.  S.  d.  S.  topographic  map. 
on  ihf  lopiiBraphi''  ni:ii>.     On  ll  Stdwn'e  dam  it 
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The  absence  of  the  common  western  Sonorellas  (santarilana  and 
ualkeri)  on  the  eastern  slope,  and'  the  occurrence  there  of  anothn 
species  (S.  g.  ocddentalis)  indicates  a  certain  amount  of  local  fauiui 
differentiation,  and  it  seems  likely  that  work  in  the  northern,  soutbeni 
or  eastern  parts  of  the  ran^e  would  result  in  a  number  of  additionaJ 
species  of  Sonorelia.  By  the  absence  of  Oreohelix  and  AskmuniBa 
(ill  the  parts  we  explored),  the  Santa  Ritas  differ  remarkably  from 
the  Huachucas,  the  next  range  eastward. 

We  obtained  very  few  small  shells. 

Vitrea  indentata  umbHicata  (Ckll.),  Stations  7,  12,  17. 

Euconuhis  futvus  (Miill.),  Station  7. 

The  locations  of  collecting  stations  follow. 

Station  1.  In  rock  along  banks  of  stream  flowing  from  Agua 
C.'aliente  Canyon,  immediately  south  of  the  spring. 

Station  2.     Northern  base  of  bluff  southeast  of  Station  I. 

Station  3.  About  half  way  up  "Soldier  Canyon, "  a  short  canyoii 
iiiiniodiatoly  north  of  the  mouth  of  Agua  Caliente. 

Station  4.  Pool  of  Agua  Caliente  Spring  {Physa  kum^ota  (?), 
frogs,  etc.  collected). 

Station  5.  Walnut  Canyon  or  branch  of  Agua  Caliente,  which 
opens  about  200  yards  Iwlow  the  miners'  cabin  midway  of  A.  C. 
Canyon.  Shells  abundant  above  and  below  the  mine,  in  piles  of 
heavy  granite  rock.     None  found  in  "Walnut  basin"  higher  up. 

Station  li.  On  the  ravine  south  of  cabin  in  the  saddle,  at  hrad  of 
Agua  Caliente. 

Station  7.  Madera  Canyon,  about  half  way  down  the  steep  slope 
from  camp. 

Station  8.  Madera  Canyon,  al>out  100  yards  above  "Old  Johns 
Camp"  in  an  extensive  rock  pile  in  the  bed  of  the  canyon,  about 
10  feet  above  the  stream.     This  is  opposite  the  saddle  at  head  of 
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8oBortlU  santaritana  n.  sp.    Pi.  IX.  fifcu.  1  to  3. 

The  shell  is  depressed,  umbihcate  (the  width  of  umbilicus  con- 
tained betwec*n  6  and  7  times  in  diam.  of  shell),  solid,  between  cinna- 
mon-buff and  pinkLsh-buff,  becoming  whitish  on  the  base,  and 
having  a  chestnut-bro\ra  shoulder  band  bordered  with  white. 

The  surface  is  rather  glossy.  Embr>'onic  shell  of  1^  whorls;  after 
a  ver>'  short  initial  smooth  stage,  the  surface  becomes  radially  rippled, 
then  densely  granular,  the  granules  lengthened  in  an  obliquely  spiral 
direction,  Innroming  longer  with  the  growth  of  the  embryo,  the  last 
i  whorl  of  the  embr\'o  markcnl  with  threads  forming  V-shaped  figures, 
their  inter\'als  densely,  subregularly  wrinkltnl  radially. 

The  post-embr\'onic  whorls  have  very  fine,  inconspicuous  gro^i;h 
lines  and  exc(»ssively  faint  spiral  lines  on  the  last  whorl,  above  and 
at  the  periphery'.  The  spire  is  ver\'  low  conic.  Whorls  4 J,  convex; 
the  last  descends  deeply  in  front.  The  aperture  is  ver\'  oblique,  small ; 
peristome  narrowly  expanding,  palel)rownat  the  edge,  the  margins  con- 
verging, so  that  the  thin,  transparent  parietal  callus  is  short.  In  the 
last  whorl  the  umbilicus  enlarges  to  about  double  its  previous  width. 

Alt.  13,  diam.  23,  width  of  urn!)ilicus  3.6  mm.;  aperture 
10.5  X  12  mm. 

Santa  Rita  Mountains,  Arizona,  in  Walnut  Canyon  (a  l)ranch  of 
Agua  Caliente  Canyon)  at 
about  6,000  feet  elevation. 
Station  5,  Ferriss,  Daniels 
and  Pilsbr\-,  13-IX-1910. 
T>T)e  No.  112,105,  A.  N.  S.  P. 
Also  taken  at  Stations  11,  12, 
13,  14,  lxetw(K^n  6,(XK)  and 
7,000  f(M»t.  near  the  h<'ad  of 
Agua  Caliente  Canyon;  Sta- 
tions 7.  8.  16,  in  Madera 
Canvon.  from  al>out  5,7(K)  to 
nearly  7,0(X)  feet,  and  at 
Stations  9  and  10.  in  the  head 
of  Josephine  Canyon,  near 
the  ridge  conn(»cting  Mt.  Hojv 
kins  and  Old  Baldy,  at  about 
6,500  feet. 

Genital  in   (^fig.    4). — The 
peni£>  and  vagina  are  extremely 

loiiR.     Penis  is  rather  slender,     ^      ,     /.     •  i      r  c       #     # 
and  lies  in  three  folds  in  the      cpiphiillus: ///^.f^ndof  the  iK'nL^-papilla. 
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body.  It  has  a  basal  sheath,  and  a  slender,  conspicuously  annulattd 
papilla,  one-third  the  length  of  the  penis  or  longer.  The  ilagelliim  ij 
well  developed  for  Sonorella.  The  penial  retractor  is  iiisert«d  at  (bf 
apex  of  penis  and  base  of  epiphallus.  The  vas  deferens  is  sleodef 
throughout.     Measurements  of  the  organs  in  nun,  foHow. 
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Specimens  from  Station  11,  and  numerous  others  from  Station  o, 
opened  but  not  measured,  were  sufficiently  examined  to  show  that 
the  speci6c  characters — great  length  of  penis  and  vagina — are  «ffi- 
stant. 

S.  saiitaritana  differs  from  other  species  of  the  same  range  by  its 
wider  utrM,licus,  the  more  approaching  ends  of  the  lip,  and  especially 
by  the  great  length  of  penis  and  vagina.  In  the  characters  of  the 
genitalia  it  is  nearest  to  S.  rinconensis  P.  and  F.  (these  Proceedings 
for  1909,  PI.  XXII,  fig.  5).  That  species  differs  by  having  a  still 
longer  vagina,  and  a  more  capacious  shell  with  larger  aperture  and 
relatively  smaller  umbilicus.  S.  dalU  and  S.  virilia  are  somewhat 
related,  but  differ  in  characters  of  both  genitalia  and  shell. 

This  is  the  most  abundant  and  widely  distributed  Stnwrdta  of 
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fading  to  white  around  the  umbilicus  and  on  both  sides  of  the  chestnut- 
brown  shoulder  band. 

The  surface  is  glossy,  lightly  marketl  with  growth  lines,  and 
under  a  strong  lens  showing  impresse<I  spiral  lines  on  the  upper 
surface  of  the  last  whorl  (lacking,  however,  in  many  individuals). 
Initial  )  whorl  ra<lially  rippleil,  granulation  then  l>eginning,  the  last 
I  whorl  having  close  protractively  spiral  threads,  the  intervals  densely 
wrinkhHl  radially.  Spire  ver>'  low  conic.  Whorls  4|,  the  last 
descending  in  front.  The  aperture  is  rounded  oval;  peristome 
narrowly  expanding,  inconspicuously  brown-edged,  slightly  thickened 
within,  the  margins  converging,  joined  by  a  thin,  browTiish-edged 
parietal  callus. 

Alt.  14,  diam.  23  mm.;  umbilicus  2.6  mm.;  aperture  12  x  13  mm. 

Genitalia  (PI.  XII,  figs.  1-3, 5,  on). — The  penis  is  small  and  slender , 
at  the  ba«»  enclosed  in  a  short  but  thick  sheath.  Penis-papilla 
cylindric,  more  than  half  the  length  of  penLs,  tapering  distally  to  a 
blunt  or  a  somewhat  pointed  end.  Retractor  muscle  inserted  on 
the  epiphallus  near  its  base.  Epiphallus  as  long  as  the  penis  or 
somewhat  longer,  terminating  in  a  minute,  bud-like  flagellum.  Lower 
part  of  the  vas  deferens  large,  its  diameter  equal  to  or  exceeding  that 
of  the  epiphallus.  Vagina  usually  about  twice  the  length  of  the 
penis. 

Santa  Rita  Mountains,  the  type  from  Station  5,  Walnut  Branch 
of  Agua  Caliente  Canyon,  at  about  6,000  f(»et,  with  S.  santaritana 
and  »S.  clappi,  tj'pc*  No.  112,164,  A.  X.  S.  P.,  collected  by  Ferriss, 
Daniels  and  Pilsbr>',  1910.  Also  taken  at  Station  3,  *^Soldier  Can- 
yon," at  alx)ut  4,500  f(»et,  and  in  Madera  Canyon  at  Stations  7,  8 
and  15. 

This  fine  sp<»cies,  named  for  Dr.  Br>'ant  Walker,  is  not  uncommon, 
though  less  generally  distributed  than  S.  .santaritana.  In  the  type 
locality  it  lives  with  N.  santaritana  and  S.  clappi,  sometimes  all  under 
the  same  rock,  sometimes  in  separate  rock  piles.  The*  smallest 
specimens.  Station  5,  m<»asure  20  mm.  in  diam<»t(T:  the  largest, 
Station  15,  24.3  mm. 

Station  3  is  in  a  small  canyon  running  in  north  of  the  mouth  of 
Agua  Caliente,  oix'ning  to  th«'  mesa  between  two  high  granite  crags. 
The  T(H*k  is  a  coarse  granite,  and  shells  are  not  numerous.  A  single 
giant  cactus  growing  here  is  further  t'dA  than  we  have  se<»n  the 
species  elsrwhcTe. 

Many  specimens  have  Ix^en  dissecte*!.  The  slender,  short  p<*nis, 
with  a  short,  thick  basal  sheath,  and  the  enlarged  frtn?  vas  def(T<*ns 
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are  conspicuoua  characters.  The  smaller  umbilicus  and  less  d^ 
pressed  contour  separate  it  from  S.  santariUma,  which  also  diffm 
more  fundamentally  by  its  genitalia.  S.  walkeri  is  ver>-  much  lib 
S.  clappi  in  soft  anatomy.  Its  ■  relation  to  S.  huachucana  Pib. 
remains  to  be  defined  when  that  species  shall  have  been  dissectfd. 
Measurements  of  the  organs  in  mm.  follow. 


Epiphal-  ;     FUget- 


tjperntt- 
ibMa 

and  durt 


SonorelU  mtlkarl  Bgnsoalienteuii  a.  lubip.    pi.  ix.  6ft.  a.  Sa.  w.  6.  So.  tb. 

A  form  with  the  shell  not   constantly  distii^ubhable  from  5. 
u-alkeri  was  found  in  some  abundance  at  Stations  1  and  2,  in  the 
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Station  2,  at  the  base  of  bluJBfs  southeast  of  Station  1  and  somewhat 
higher,  afforded  a  few  similar  shells  (PI.  IX,  figs.  5,  5a,  56).  One 
preserved  in  spirit  differs  from  S.  walkeri  by  having  a  decidedly 
longer  penis,  penis-papilla  and  epiphallus.  There  is  no  flagellum, 
and  no  penial  retractor  muscle  was  found.  (Fig.  5.)  These  differ- 
ences, if  confirmed  by  further  dissections,  in  our  opinion,  indicate 
a  distinct  sptries;  but  to  direct  attention  to  it  we  now  rank  th<» 
race  as  a  .subspecies  of  aS.  walkeri.  The  diameter  at  Station  2  runs 
from  22.3  to  24  mm.  The  elevation  of  this  Station  is  Ix^tween 
4,100  and  4,200  feet,  according  to  the  topographic  map. 

Boaorella  olappi  n.  sp.    Pi.  IX.  fiipi.  H,Hn,Hh. 

The  shell  is  umbilicate  (umbilicus  contained  about  8  times  in  the 
diameter),  thin,  depressed,  semimatt,  cinnamon,  the  base  paler, 
fading  to  olive-buff  in  the  middle,  and  with  a  chestnut-brown  shoulder 
band  having  paler  Iwrders.  Embr>'onic  shell  of  If  whorls,  the 
initial  }  whorl  smooth,  the  rest  densely  and  evenly  reticulate-granu- 
lous,  having  an  indi.stinct  zigzag  pattern  in  some  places,  but  without 
the  spirally  <le.scending  threads  of  the  hachiiann  type.  Subsequent 
whorls  are  lightly  .striate  and  micro.scopically  wrinkle-granose,  this 
sculpture  b<»coming  weaker  on  th<?  ba.s<».  Whorls  4 J ,  the  last  descend- 
ing in  front,  rounded  peripherally.  Aperture  rounded-oval,  the 
peristome  thin,  narrowly  expanded. 

Alt.  10.3,  diani.  19     mm.;  umbilicus  2.4  mm.  (tvi>e). 
"    10.3,     '*       18        *'      (globo.se  topotype). 
**      9,        "       17.7      •*      ((lepri^s^Ml  topotyp<0. 

Genitalia  (PI.  XII,  figs.  6,  7). --Penis  .slender  throughout,  with  a 
thick,  short  ba.sal  sheath  and  a  long  papilla.  Epiphallus  and  vas 
deferens  slen<ler,  the  fonner  terminating  in  a  minute  flag<*lluni,  thr 
retractor  muscle  inserted  clos<»  to  its  ba.<(^  Vagina  shorter  than 
the  penis.     Measurements  in  mm.  follow. 


Sta-  ivni-.  I'^*"Jf-         Kpiphal-        Hagrl-         Vapna.  thtn'a 
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Santa  Kita  Mountains:  Station  8,  Madera  ('anyon,  tyjx*  Xu. 
112,163.  Also  taken  at  Station  1J>,  Mailera  (  anyon;  0,  12,  13.  14 
near  the  hea<l  of  Agua  Caliente  Canyon;   abundantly  at  Station  ."). 
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Walnut  branch  of  Agua  Caliente;  and  Stations  17  and  17},  Campen! 
Canyon,  on  the  eastern  slope  of  the  mountains,  at  about  6,500  fm. 

This  is  a  smaller,  thinner  shell  than  other  Santa  Rita  Sonorellae, 
and  readily  distii^uished  by  its  microscopic  granulation  and  the 
beautiful  sculpture  of  the  embr>-o.  It  is  variable  in  degree  of  deii- 
tion  of  the  spire,  size  of  umbilicus  and  color.  In  Aiadera  Canyon 
the  shell  has  a  russet  hue. 

In  Walnut  Branch  of  Agua  Caliente  the  color  ranges  from  almoa 
chamois  in  the  thicker  old  individuals  to  nearly  water  green  in  those 
barely  grown  to  full  size.  The  microscopic  granulation  is  »!ometiiut« 
typically  <ieveloped  on  the  last  whorl,  but  more  often  more  or  les* 
obsolete,  sometimes  only  visible  in  a  few  places;  and  most  sppcimeni 
show  inciseil  spiral  lines  on  the  last  whorl,  occasionally  quite  distinct 
and  numerous.  Around  the  head  of  Agua  Caliente  Canyon  the  color 
is  liimitar  to  the  Walnut  Branch  lot. 

.S.  chppi  resembles  the  Huachucan  S.  granulatiasima  and  S. 
daniehi  in  the  cmbr^-onic  sculpture  and  the  general  appearance,  but 
in  those  specie's  the  aperture  is  more  oblique  than  usual  in  S.  clappi 
and  the  genitalia  are  conspicuously  different.  Having  dissected  a 
good  many  individuals  of  all  of  these  species,  I  feel  confident  that 
the  genitalia  afford  the  most  reliable  specific  characters,  S.  clappi 
is  very  much  like  .S.  walkeri  in  genitalia. 

A  couple  of  sliells  from  :l>tatiou  171,  Camperel  Canyon,  on  the 
eastern  slope  of  the  range,  resemble  the  Agua  Caliente  form  in  being 
light  colored.  One  from  Station  17,  in  the  same  canyon,  is  the 
darkest  of  all,  i>eing  nearly  a  sorglnun-brown  color,  more  vinaeeous 
where  the  cuticle  k  worn  off.  The  genitalia  (PI.  XII,  figs.  4,  4a) 
differ  from  typical  .S.  clappi  by  the  longer  penis  and  penis  sheath, 
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Alt.  12,  (liam.  19.6  mm.;   umbilicus  2.8  mm.;  4}  whorls. 

Santa  Rita  Mountains  at  Station  17  (Camperel  Canyon),  on  the 
northeastern  flank  of  Old  Baldy.    Type  No.  112,165,  A.  N.  S.  P. 

We  regret  that  the  jar  containing  the  soft  parts  of  this  speci(»s 
proved  leaky,  and  its  contents  were  lost.  It  seems  to  be  related  to 
S,  granuhitissima,  as  the  sculpture  is  ver>'  similar. 

V.  Small  Ranges  and  Hills  of  the  Santa  Cruz  River  Valley. 

Between  Tucson  and  Nogales  and  the  Santa  Rita  and  Baboquivari 
Mountains  there  are  many  buttes  and  ranges  of  hills  or  small  moun- 
tains, a  few  of  which  we  visited,  finding  in  each  a  special  si>ecies  of 
Sonorella  and  sometimes  a  few  small  shells. 

Among  the  more  important  ranges  which  should  be  investigated 
we  may  mention  the  Tumacacori  (or  Atascoso)  range,  an  extensive 
mass  of  arid  looking  mountains,  extending  south  to  the  Mexican 
line,  and  probably  supporting  little  but  Sonorella.  They  are  easily 
accessible  from  the  Sonora  R.  R.,  being  alx)ut  6  miles  from  *' Siding 
No.  4."  Tht^se  mountains  on  the  south  pass  into  the  Sierra  de  los 
Pajdritos,  which  lie  west  of  Nogak^s — *'a  confused  mass  of  rocky 
crags,  peaks,  flat-topp(»d  mountains  with  vertical  sides,  enormous 
trachyte  dykes,  stwp  narrow  ridges  and  d(*ep  canyons.''  They  are 
covereil  with  "a  fine  growth  of  oak,  juniper  and  manzanita,  while 
magnificent  walnut,  sycamore  and  sa^h  tn^*s  line  the  canyons." 
Water  supply  precarious  except  in  the  W(»t  seasons.  These  fine 
mountains  are  unknown  to  the  conchologist. 

Various  species  reported  from  Tucson  were  certainly  brought 
there  from  mon»  or  less  distant  Iwalities.  Sonorella  granulatisb^imay 
reported  by  Bartsch,  Smiths.  Misc.  Coll.,  Vol.  47,  p.  193,  and  Ash- 
munella  varicifera  Ancey  are  Huachucan  species.  The  following 
Hpe<'ies  were  taken  in  the  drift  d(!*bris  of  the  Santa  Cruz  River,  near 
Tucson,  chiefly  al)ove  the  bridge.  The  fresli-water  shells  are  mainly 
fossils,  wash(»<l  out  of,  or  exposi»d  upon  the  low  dirt  banks,  where 
the  stream  has  cut  down  through  a  former  cienega.  Part  of  the  land 
shells  probably  washed  in  from  the  Tumamoc  and  other  eastern 
foothills  of  the  Tucson  Range.  We  found  Bifidaria  tuba  and  Thysan- 
ophora  hifrnii  on  the  Tumam(x?  Hills,  and  with  other  minutia?,  in 
debris  washed  down  from  the  hills  at  the  hill  terminus  of  Congress  St. 

Thys.\nophora  horn II  (dabb.). 

Holospira  ferrissi  sanct-ecrucis  p.  and  F.  (see  p.  388). 

Zonitoides  singlevana  (Pils.;. 

SUCCINEA  AVAR.\  Sav. 
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PUPOIDES  MARGINATA  (Say). 
"  BlFIDARlA  PROCERA  CRISTATA  P.  and  V. 

"  PELLUCIDA  HORDEACELLA  (Pils.)- 

"  TUBA  P.  and  F. 

Vertigo  ovata  Say. 
Lymn.ba  parva  Lea. 

"  OBRUssA  Say. 

"         bulimoibes  cocKERELLi  P.  and  F. 

PlANORBIS  TENUIS  Phil. 

"  cARiB.Et;s  Orb. 

"  PARVUS  Say. 

"  AHizoNENsis  P.  ami  F. 

Physa  virgata  GId. 
Paludestrina  protea  (Gld,). 
PisiDiuu  FAUPERCi'LU-M  (Sterki).* 

"         coMPRESSUM  Prime  (KiRKLANDiSterki). 
Anodonta  DEJECTA  Lewis,  fossii  and  recent,  fragmentarj'. 

In  the  drift  debris  of  the  Santa  Cruz  River  at  Amado's  Ranch 
(not  far  from  the  mouth  of  Sopori  Creek)  we  took  the  following: 

ZONITOIDES  SINGLEYANA  (Pil.S.). 

"  MiNUdCULA  (Binn.). 

PUPOIDBS  MARGINATA  (Say). 
.        BlFIDARIA  PELLUCIDA  HORDEACELLA  (Pils.). 

"  PERVERSA  Sterki. 

"  PROCERA  CRISTATA  P.  anti  V.  (onc  specimen). 

"  PENTODON  (Say). 

Vertigo  ovata  Say. 
VaLLONIA  PERSPECTIVA  Say. 
Physa  humerosa  Gld, 
"        VIRGATA  Gld. 

On  Sopori  Creek,  five  miles  west  of  Amado's  Ranch. 


1915.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  401 

river  valley,  and  will  eventually  be  found  again.  Great  quantities 
of  the  drift  debris  of  the  Santa  Cruz  which  we  looked  over  did  not 
produce  a  second  specimen,  though  minute  shells  were  abundant. 
Only  by  a  rare  chance  would  so  turbulent  a  stream  as  the  Santa  Cruz 
in  flood  carr>'  Sonarella  very  far.  In  its  ordinary  condition  there  is  a 
succession  of  small  pools  connected,  in  places,  by  a  slender  rivulet; 
but  after  heavy  rain  we  have  seen  turbid  water  from  bank  to  bank 
for  a  brief  time. 

SoBOnlla  tninafflOMlltit  n.  sp.     Pi.  X.  fins.  4.  4a.  46. 

The  shell  is  depressed,  umbilicate  (umbilicus  contained  about 
6  times  in  the  diameter  of  the  shell),  thin,  light  pinkish  cinnamon, 
fading  to  whitish  on  the  base,  and  having  indistinct  whitish  borders 
above  and  below  the  rather  narrow  chestnut-brown  shoulder  band. 
Apical  sculpture  is  of  the  hachitana  type,  but  usually  ver>'  weak,  the 
initial  half -whorl  smooth,  without  the  usual  radial  ripples;  the 
rest  of  the  embr>'onic  shell  is  marked  with  a  few  delicate,  interrupted 
tangential  (protractive)  threads,  on  a  nearly  smooth  ground,  having 
weak  growth  ripples  only.  The  sulxsequent  neanic  and  last  whorls 
have  weak  growth  lines.  Whorls  4 J,  convex,  the  last  slowly  de- 
scending in  front.  Aperture  rounded,  nearly  as  high  as  wide.  Peri- 
stome thin,  the  outer  and  basal  margins  verj"  narrowly  expanded. 
The  columellar  lip,  in  basal  view,  shows  very  little  dilation, 

Alt.  10.5,  diam.  17.5  mm.;  aperture  8.7  x  9.5  mm.;  umbilicus 
2.8  mm.  wide. 

Other  specimens  measure: 

Alt.  10.5,  diam.  18  mm. 
tt      (J         ..       j^     .. 

"      %        ''      1()     ** 

Genitalia  (PI.  XIII,  fig.  5). — The  ix*nis  is  al)out  as  long  as  the 
vagina,  slender  in  its  lower  part,  .somewhat  swollen  abpv(».  Around 
the  ba.se  there  is  a  ver\'  short  sheath  of  very  loose  op<*n  textun*.  It 
contains  a  slender,  slowly  tapering  papilla  al>out  oncMhird  as  long  as 
the  penis,  its  surface  clonely  grooved  apirfdly,  the*  apex  obtuse  but 
smalL  The  epiphallus  is  slender,  t^Tiiiinating  in  a  vestigeal.  bud- 
like flagellum.  The  retractor  muscle  is  inserted  on  the  epiphallus. 
Other  organs  as  usual. 

Top  of  the  head  an<l  hack  are  slate-colon^d,  shading  into  gray 
on  the  sides,  whitish  towards  the  (»rlges  of  the  f<M)t.     Tail  and  .^ole 
white.     Faint   lint*s  define  the  three  areas  of  the  .<ole.     Jaw   (PI. 
XIII,  fig.  8)  has  3  or  4  ver>'  weak  ribs. 
26 
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Tumamoc  Hill,  near  Tucson,  Pima  Co.,  Arizona.  Tj-pes  No. 
112,245,  A.  N.  S.  P.,  collected  by  Fenias,  Pilsbry  and  Daaieli, 
October  1,  1910;  topotypes  in  collections  of  Ferriss  and  DanielE. 
Specimens  were  taken  by  Mr.  J.  C.  Blumer  under  volcanic  cliffs 
on  tiie  northeast  side  of  Cat  Mountain,  in  the  Tucson  Raoge. 

The  shell  closely  resembles  S.  eremUa  of  the  Mineral  Hill  gniiqi, 
but  it  is  much  thinner  with  the  peristome  decidedly  less  expandal 
and  the  embryonic  whorls  smoother.  The  penis  is  verj-  mudi 
longer  than  in  eremita.  A  comparison  with  the  unique  tj^ie  of 
S.  arizonensis  Dall,  kindly  made  by  Dr.  Paul  Bartsch,  shows  thst 
that  species  is  quite  distinct. 

We  would  be  disposed  to  consider  tumamoeensie  a  subspecies  d 
S.  rowdli  were  it  not  that  in  individuals  having  the  shell  about  tbe 
same  size  as  rowelli  the  penis,  penis-papilla,  epiphallus  and  vagini 
arc  about  twice  as  long;  the  spermathecal  duct  remaining  about 
equal  in  the  two  species.  The  shape  of  the  penis-papilla  is  different, 
that  of  tuinamocensis  being  longer,  slender  and  tapering.  For 
comparison  we  have  added  measurements  of  the  organs  of  S.  rovtUi 
to  the  table  on  p.  408.  The  columellar  lip  dilates  much  le^is  than  in 
S.  comobabiensis  or  S.  sUiens. 

The  penis  is  ver}'  much  longer,  its  papilla  both  absolutely  and 
relatively  much  shoiier  than  in  5.  papagorum. 

The  Tumamoc  Hills  are  an  outlying  spur  of  the  Tucson  Raoge, 
about  a  mile  from  Tucson  west  of  the  Santa  Cruz  River.  There  are 
three  hills:  Tumamoc,  3,092  feet,  on  the  northern  slope  of  wbicb 
the  Desert  Botanical  Lalxtratorj'  of  the  Carnegie  Institution  of 
Washington  stands;  Sentinel,  2,885  feet,  and  a  lower  nameless  hill 
of  2,072  feet  elevation.     The  hills  are  volcanic,  formed  of  an  old 
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Except  for  the  specimens  of  S,  tummnocensia,  taken  by  Mr.  Blumer 
at  Cat  Mountain,  the  Tucson  Range,  about  25  miles  long,  is  not 
explored  for  shells. 

SoBonUa  papagomm  n.  sp.    Pi.  VIII.  figs.  8.  80. 86. 

The  shell  is  depressed,  umbilicate  (the  umbilicus  contained  about 
9  times  in  the  diameter  of  the  shell),  rather  thin,  .*5omewhat  glossy, 
light  pinkish  cinnamon,  fading  to  whitish  around  the  umbilicus,  and  a 
trifle  pale  at  tlie  edges  of  a  dark  chestnut-brown  band  at  the  shoulder. 
Apical  sculpture  is  of  the  hackitana  type,  but  very  weakly  developed, 
the  initial  half-whorl  .smooth,  the  rest  of  the  embr>'onic  shell  similar 
to  that  of  *S.  tumamocensis.  Subsequent  whorls  are  lightly  marked 
with  growth  lines.  Whorls  4f ,  convex,  the  last  descending  slowly 
in  front.  Aperture  oblique,  rotund-oval.  Peristome  slightly  ex- 
panded above,  the  outer  and  basal  margins  well  expanded,  thin; 
columellar  margin  broadly  dilated,  partly  covering  the  umbilicus. 

Alt.  14,  diam.  23  mm.;  aperture,  alt.  11.8,  diam.  13.6  mm.;  width 
of  umbilicus  2.7  mm. 

Genitalia  (PI.  XIII,  fig.  4). — Penis  small  and  slender,  about  equal 
in  length  to  the  vagina  and  of  equal  calibre  throughout.  A  short, 
loose  sheath  envelops  its  base.  The  penis-papilla  is  nearly  as 
long  as  the  p<ms,  ver>'  slender,  slowly  tapering,  indistinctly  annulate. 
The  slender  epiphallus  lx»ars  the  retractor  muscle  and  terminates 
in  a  very  minute  flagellum.  Female  organs  as  usual.  Jaw  (fig.  6)  has 
five  or  six  .strong,  unequal  ril)s,  or  in  one  spi^imen  four  uncKjual 
weaker  ribs.     It  is  quite  variable. 


Fir.  <). — Jaw  of  Souonlla  jxiiMigorum. 

The  shells  show  but  little  variation,  excepting  size. 

Alt.  13.8,  diam.  23.5  mm.:  apcTture  12  x  13.3  mm. 
''    12,        **      20.5     ''  ''       10x11.7     '' 

Black  Mountain,  near  the  mission  of  San  Xavier  del  I^ac,  in  the 
Papago  Indian  RescTvation,  Pima  Co.,  about  9  miles  south  of  Tucson. 
T>'pes  No.  112,161,  A.  X.  S.  P.,  collected  by  Pilsbr>'  and  Daniels. 
October  5,  1910. 

This  .**hell  is  less  solid  than  S,  eremita,  with  a  narrower  umbilirus 
and  far  weaker  apical  sculpture. 


401  PROCEEDINGS  OF  THE   ACADEMT     OF  |JUDP. 

Black  Mountain  is  a  rather  remote  and  isolated   outlier  of  tbe 
Tucson  Range,  which  has  here  its  southeastern  temuntis.    It  is  i 
long,  straight,  level-topped  ridge,  divided   by    a    deep   gap  into  i 
longer  and  a  shorter  mountain.     The  slopes  are   everj'where  \ay 
steep,  covered  with  black  basalt,  like  Tumamoc  Hill  at  Ttinmi- 
Slides  of  this  rock  occupy  a  lai^e  part  of  the  slopes.     Between  the 
slides,  which  are,  of  course,  barren  of  vegetation,  there  is  some  dft«T 
verdure.     OcotiUo,  mesquite,  cat-claw,  palo  verde,  etc,  are  tj'pir»l 
plants,  and  giant  cacti  grow  on  the  south  side.      No  agave  or  mtol 
were  .seen.     The  Sonorellas  are  found  rather    deep   in   the  slides. 
They  probably  inhabit  the  whole  northern  slope,   but  we  worked 
only  a  couple  of  hours,  on  the  north  side  of  the  east  end,  close  under 
the  summit.     Some  hazard  attends  the  himt  in  these  slides,  whirb 
are  sm  steep  that  the  heavy  rock  starts  to  move  on  small  pro%'ocatioa. 
Black  Mountain,  like  the  rest  of  the  Tucson  Range,  is  ver>'  dry. 
It  stands  on  a  plain  much  lower  than  the  Mineral  Hill  group  and 
higher  than  Tucson.     The  station  where  Sonordla    was  collected 
we  would  roughly  estimate  as  3,200  or  3,300  feet  above  the  sea. 
BonorelU  •ramiu  o.  up.    pi.  vili.  fig>.  7  m  7t. 

The  shell  is  globose-depressed,  umbilicate  (the  width  of  umbilicit 
contained  alxiut  6i  times  in  the  diameter  of  shell),  more  solid  than 
other  species  of  the  same  region,  glossy,  pinkish  buff,  fading  to  nearly 
white  around  the  umbilicus,  and  having  a  chestnut-brown  shoulder 
band,  without  noticeable  light  borders.  The  embryonic  shell,  of 
about  ll  whorls,  has  strongly  ileveloped  sculpture  of  the  haehUana 
type.  The  initial  half-whorl  has  some  radial  ripples  or  n-rinkl«i; 
then  there  appears  a  series  of  long,  protractive  threads  on  the  outer 
two-thirds,   meeting  shorter  for^vardly   ascending  threads   on  the 
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The  top  of  the  head  is  gray,  integument  elsewhere  cream-tinted. 
The  median  area  of  the  sole  is  whitish,  twice  as  mde  as  either  side 
area,  the  latter  flesh-tinted. 

The  genitalia  (PL  XIII,  figs.  2,  10). — Penis  very  small  and  slender, 
having  a  ver>'  short,  weak  basal  sheath  of  a  few  loose  fibres.  The 
papilla  is  coarsely  annulated,  very  slender  and  long.  The  penis- 
retractor  muscle  is  inserted  on  the  epiphallus,  which  is  extremely 
slender,  not  so  wide  as  the  vas  deferens,  but  enlarged  a  trifle  where  it 
joins  the  latter.    There  is  no  flagellum.     Female  organs  as  usual. 

Jaw  having  four  or  five  unequal  ribs,  sometimes  rather  weak 
(PI.  XIII,  figs.  6,  6a). 


HflMfT 


Fig.  7. — Plan  of  the  Mineral  HilLs  scale  2  inches  to  a  mile,  with  sketch  of  the 

tj'pe  locality  of  Sonorella  errmila. 

In  the  genitalia,  as  well  as  the  shell,  this  species  resembles  S. 
papagcrum,  but  it  differs  by  having  a  smaller  penis  and  by  the  very 
slender  epiphallus,  which  is  actually  smaller  than  the  vas  deferens 
in  several  specimens  dissect€»d.  In  S,  tumamocensis  the  penis  is 
very  much  longer.  The  shell  Ls  smaller  than  S,  papagaruniy  with 
far  mare  strongly  developed  apical  sculpture  than  in  any  other  species 
of  this  district.  It  is  also  more  solid,  and,  having  an  a.spect  of  its 
own,  is  not  likely  to  Ik»  confusi»d  with  any  other  Sonorella  known 
to  us. 

The  sixe  is  quite  variable: 
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Alt.  12.7,  diam.  21.3  mm.;  whoria  41. 
"     9.9,     "      17 
■■      9,        "       16        "  "      4*. 

There  was  a  scalariform  specimen  among  the  bones.  It  mea.'nirw 
13.3  mm.  high,  16.6  wide.  The  normal  height  for  a  shell  of  this 
diameter  should  be  about  9.5  mm. 

The  Mineral  Hill  group,  Twin  Buttea  and  Tinaja  Hills  are  mufh 
degraded  outliers  of  the  Sierrita  Mountains.  Only  the  Mineral 
Hill  group  has  been  worked  for  land  snails,  though  all  doubtles? 
have  Sonorellas — and  very  little  else. 

Tile  Mineral  Hills  are  about  20  miles  west  of  south  from  Tucsoo 
and  about  7  miles  north  of  the  Sierritas.'  They  stand  at  the  sunmiit 
of  a  long  slope,  rising  about  1,000  feet  in  ten  miles  from  San  Xa\Ter 
del  Bac,  on  a  mesa  of  perhaps  3,600  feet  elevation.  The  xerophjiic 
vegetation  extends  over  the  hills,  mesquite,  cat>-claw,  pale  verde. 
ocotillo  and  sotol  being  the  more  conspicuous  plants,  to  which  may 
be  adde<l  tree  cacti  on  southern  slopes,  and  on  the  mesa  many  opun- 
tias,  cylindropuntias  and  a  few  barrel  cacti  and  yuccas.  The 
absence  of  Agnve  is  peculiar.  These  bills  are  a  favorite  resort  of 
rattlesnakes.  I  got  also  a  coral  snake..  No  mollusks  whatevw 
were  found  on  Mineral  Hill  or  Helmet  Peak.  San  XaWer  Hill  t* 
composed  of  white  suljcarboniferous  limestone,  like  the  hills  south- 
eastward, except  at  the  western  end,  which  is  whitish  quartz,  with  a 
spur  to  the  north  of  coarse  pinkish-gray  granite.  There  is  a  depres- 
sion in  this  end  of  the  hill,  between  short,  low  cliffs  of  white  qtiani. 
The  cliff  towards  the  south  has  partly  fallen  in  a  tumble  of  huge 
blocks  with  some  smaller  stone  between  them.     Thb  talus  is  perfaAf^ 
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SoBonlU  titient  n.  ap.    Pi.  VHI.  fig*.  5  to  5r. 

The  shell  is  depressed,  umbilicate  (the  width  of  umbilicus  con- 
tained nine  to  ten  times  in  the  diameter  of  the  shell),  rather  thin, 
cinnamon  colored  (var>'ing  in  tone),  paler  around  the  umbilicus, 
encircled  by  a  chestnut-brown  band  at  the  shoulder,  lK)rdered  with 
a  white  band  alK)ve  and  l)elow.  Surface  somewhat  glossy.  The 
initial  fourth  of  a  whorl  is  smooth;  the  rest  of  the  embryonic  shell 
has  ver>'  fine,  anastomosing  and  interrupted  radial  WTinkles,  and  on 
some  specimens  there  are  the  faintest  traces  of  spiral  threads.  The 
neanic  an<l  last  whorls  are  marked  with  delicate  groi^ih  lines.  Spire 
low;  whorls  4J,  convex,  the  last  slowly  descending  in  front.  Aper- 
ture oblicjue,  rounded  oval.  Peristome  thin,  the  upper  margin  hardly 
expanded,  outer  and  basal  margin,  a  little  expanding. 
Alt.  11,  diam.  20  mm.;  aiK*rture,  alt.  10,  diam.  12  mm. 
The  back,  top  and  sides  of  head  are  slate  colored,  the  tail  and  a 
wide  band  above  the  foot  edges  whitish. 

Genitalia  (PL  XIII,  fig.  3). — ^The  penis  is  swollen  distally,  becoming 
narrow  in  its  basal  half,  which  is  enveloped  in  a  muscular  sheath, 
the  outer  wlge  of  which  is  attached  to  the  end  of  the  epiphallus. 
The  penis-papilla  is  extremely  short  and  wide,  cylindric,  with  a  few 
annular  corrugations  and  a  shortly  conic  end.  The  epiphallus  is 
slender,  swollen  at  its  distal  end,  without  trace  of  a  flagellum.  The 
lower  part  of  the  vagina  is  ver>'  stout.  Other  organs  as  usual. 
Jaw  (PI.  XIII,  fig.  7)  has  8  strong,  narrow  ribs. 
Northwestern  end  of  Las  Gijas  alH)ve  Las  (Sijas  Mine,  Pima  Co., 
Arizona.  Typ<»s  No.  112,158,  A.  N.  S.  P.,  taken  by  Ferriss  ami 
Pilsbr>',  September  27,  1910. 

The  sIh'H  is  less  solid  than  N.  vrvmitn,  the  aiKTturt'  decidedly  lurgtT, 
the  umbilicus  smaller.  The  color  also  is  darktT.  It  dilYers  from 
erefnita  conspicuously  in  the  genitalia,  the  jx^nis  of  N.  stUt  n,s  being 
provided  with  a  sheath  of  half  its  length,  and  the  ])apilla  bein^ 
extn»mely  short  and  stout,  whil**  in  N.  iremita  the  sheath  is  repre- 
sent<*<i  only  by  a  few  l(M)se  iini^^cnlar  fibres  at  the  base,  and  the 
papilla  is  very  slender  and  c«)inparatively  lon^.  No  other  SttnonUfi 
known  has  a  jx  nis-papilla  like  that  of  >'.  sitiuis.  Several  specimens 
dis.se<*ted  are  entirely  similar  in  genitalia. 

The  spire  is  very  low  in  mo>t  of  the  >iM*cimen'».  but  in  one  iPi. 
VIII,  fig.  or)  it  is  more  <M)nie.     In  this  shell  the  white  borders  of  the 
shoulder  band  are  ver>'  narrow.     It   measures,  alt.    12.  diam.   is..") 
mm.,  ajx^rture  9.5  mm.  high,  lO.S  wide. 
Five  oth«'r  adult  shells  measure: 
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11,     diam.  19    mi 

a.;  aperture  9.9  x  11.25  mm. 

11.3,     "      19 

"       9.9x11 

10.8,     ■'      18.8     ' 

"      9.9x11 

10.3,     "      18 

"       9.2  X  10.5 

10,       "      17.8     ' 

"       9    X  10.3 

The  moat  closely  related  species  seems  to  be  S.  rowelli.  Tht, 
however,  has  a  larger  penis-papilla  and  a  slightly  wider  umbilicus. 

The  low  and  inconspicuous  range  Las  Gijas  (the  Quartz  Hilk) 
lies  south  of  the  well-known  landmark  Cerro  Colorado,  and  west  ti 
the  northern  end  of  the  Tumacacori  Range.  At  the  Dorthwet 
end  there  is  a  mine,  and  a  ranch  building  stands  on  the  bank  of  i 
small  stream,  the  Gija  Wash.  The  hill  above  the  mine  is  stren 
with  rounded  boulders  of  coarse-grained  granite,  weathering  to 
angular  gravel.  Most  of  the  loose  rock  is  too  massive  to  move,  fo 
that  suitable  situations  for  snuls  are  scarce.  We  found  the  first 
Sonorellas  on  the  slope  above  the  mine.  Working  up  over  the 
rounded  top  of  the  hill  and  along  the  ridge  a  half  mile  south  wr 
crossed  a  low  rock  dyke,  where  a  few  more  shells  and  a  large  colubrine 
snake  were  taken.  None  were  found  among  the  rocks  at  the  head 
of  the  canyon  east  of  this  ridge.  The  other  hills  at  this  end  of  the 
range  are  rounded,  grassy,  with  little  rock.  On  top  there  is  mueh 
sotol,  ocotillo,  a  few  cacti,  etc.  We  found  the  pygmy  Agait  pflm- 
Jlora  here.     It  vraa  not  seen  elsewhere. 

In  the  debris  of  the  Gija  Wash  we  found  Thyaanophora  homii 
(Gabb),  Zonitoides  minuscula  (Binn.)  and  Bifidaria  peUeudda  kor- 
deacella  (Pils.). 

Measurement.^  of  the  genitalia  of  the  preceding  species  are  here 
given  together.     The  species  identified  as  S.  roweUi  (Nc.J  in  tiiese 
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mlla  titis&i  arida  n.  lubcp.  Pi.  vill.  firs.  o.  6a.  66. 
The  shell  resembles  S.  sitienSy  but  differs  in  these  features:  the 
umbilicus  is  decidedly  wider,  its  diameter  contained  6  to  nearly  7 
times  in  that  of  the  shell;  the  color  is  paler;  the  aperture  is  notice- 
ably smaller.  The  embryonic  Ij  whorls  show  distinct  spirally 
protractive  threads  in  young  individuals. 

Alt.  10.8,  diam.  19  mm. ;  aperture,  alt.  9,  diam.  10.2  mm.;  umbilicus 
3  mm. 

Alt.  10,  diam.  18.5  mm.;  aperture,  alt.  9,  diam.  10  mm.;  umbilicus 
3  mm. 

Alt.  10.25,  diam.  19.9  mm.;  aperture,  alt.  9.9,  diam.  11  mm.; 
umbilicas  2.9  mm. 

Cerro  Colorado,  around  the  base  of  a  conspicuous  crag  at  the  south- 
eajBtem  end  of  the  range.  T>'pes  No.  112,160,  A.  N.  S.  P.,  collected 
by  Pilsbry  and  Ferriss,  Septeml)er  28,  1910. 

The  first  two  measurements  are  of  cotj^pes  from  the  south  side  of 
the  crag.  The  third  specimen  measured  is  the  only  adult  shell  taken 
on  the  north  side  of  the  crag,  perhaps  a  hundred  feet  higher. 

This  form  stands  ver>'  close  to  S.  sitiensy  yet  the  difference  in  the 
size  of  umbilicus  is  constant  in  the  small  series  examined;  no  com- 
munication l>etween  the  colonies  of  Cerro  Colorado  and  Las  Gijas 
can  have  taken  place  for  a  verj-  long  period,  so  that  in  the  present 
state  of  our  knowledge  it  seems  proper  to  keep  the  forms  of  the  two 
hill-groups  subspecifically  separate. 

Unfortunately,  no  living  examples  were  found,  so  that  the  ana- 
tomical characterization  of  the  subspecies  remains  to  l)e  worked  out. 

The  Cerro  Colorado  ("Red  Hill")  lies  a  few  hours'  travel  north  of 
Las  Gijas.  The  northern  slopes  are  grassy  and  rounded,  but  west 
and  south  it  is  carvwl  into  Iwld,  fantastic  crags  and  pinnacles  of 
dull  red  rhyolite — a  landmark  which  catches  the  eye  for  a  long  distance. 

Our  work  here  was  brief.  Scarcely  an  hour  was  spent  around  a 
crag  which  stands  at  the  southeastern  extremity,  alx)ut  two  miles 
from  the  Cerro  Colorado  Mine  on  the  Aravaca  Road.  Here  the 
Sanorella  <lescril)ed  al)ov(»  was  taken,  only  a  few  dead  specimens. 
No  doubt,  the  cliffs  westward,  higher  up,  would  yield  lK»tter  rc*sults, 
though  little  can  l>e  expecte<l  in  such  a  dr>'  situation.  X(»ighl)oring 
low  crags  of  milk-white  quartz,  at  a  lower  level  southward,  were 
found  barren. 

toaorelU  titieiit  eomob«bieiitit  n.  nubsp. 

The  shell  is  similar  to  S,  aiiiemi  in  general  shajx*,  its  width  contained 
about  9  times  in  the  greatest  diameter  of  the  shell.  It  b>  smaller 
within,  and  enlarges  more  in  the  ia.st  whorl  than  that  of  S.  tuma- 
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mocenais,  but  the  enlargement  is  largely  concealed  by  the  overhanging 
and  dilated  coliunellar  lip.  It  is  light  pinkish  cinnamon,  fading  to 
white  around  the  umbilicus,  usually  with  a  white  streak  on  the  last 
whorl,  left  by  a  former  resting  stage,  and  with  white  bands  above 
and  below  the  rather  wide  chestnut-brown  shoulder  band.  The 
apical  sculpture  is  of  the  sitiens  type,  but  some  interrupted,  descend- 
ing spiral  threads  are  visible  on  the  best  examples;  subsequtnt 
whorls  are  lightly  marked  with  growth  lines.  The  aperture  is 
larger  than  in  S.  tumamocensia,  but  less  ample  than  that  of  S.  veaperui. 
The  peristome  expands  distinctly,  though  narrowly. 

Alt,  10.1,  diam.  18,  longest  axis  of  aperture  10.1  mm. ;  4|  whort-. 
"    10.8,     "       19,      "  "     "        "         11.5     "       4J       " 

"      9.7,     "      17.4,  "  "     "        "         10.3'     "       4J       " 

Coraobabi  Mountains,  at  the  base  of  a  cliff  on  the  north  side  of 
the  highest  part  of  the  range,  elevation  about  4,000  feet,  Tj-pe  and 
paratypes  Xo.  112,252,  A.  N.  S.  P.,  other  paratypes  in  Ferriss  col- 
lection. Also  taken  in  the  Cababi  Hills,  about  10  miles  westward, 
in  a  slide  of  volcanic  rock  on  the  north  side  of  the  highest  peak, 
about  3,000  feet  elevation.  All  were  collected  by  Mr,  J,  C,  Blumcr. 
of  Tucson,  in  the  course  of  botanical  exploration. 

About  120  specimens  were  collected,  some  of  them  showing  the 
surface  and  color  unimpaired,  though  all  were  dead  shells.  We  are 
therefore  unable  to  give  any  information  on  the  soft  parts.  The 
shell  is  very  much  like  S.  sitiens  of  Las  Gijas,  further  south,  and  east 
of  the  Baboquivari  Range;  but  on  account  of  the  wide  separation  of 
the  localities,  it  is  likely  to  be  subspecifically  or  even  specifically 
distinct. 
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oblong,  contained  between  seven  and  eight  times  in  the  diameter 
of.  the  shell.  Avellaneous  in  color,  paler  around  the  umbilicus  and 
slightly  so  on  both  sides  of  the  chestnut-brown  shoulder  band.  Sur- 
face glossy,  lightly  striate,  the  embryonic  shell  of  1§  whorls  \%ith 
S.  hachilana  sculpture. 

Whorls  5,  slowly  widening,  the  last  whoil  very  broad  and  capacioui^ 
rather  strongly  descending  to  the  aperture.     The  aperture  is  ver>' 
large,  oblique,  the  peristome  well  expanded  except  near  the  upper 
termination;  margins  converging,  joined  by  a  thin  callus. 

Alt.  15.7,  diam.  28.4  mm.;  umbilicus  3.7  mm.;  aperture  16.4  mm. 
wide,  13.7  high. 

Cababi  Mountains  (about  75  miles  west  of  Tucson),  collected  by 
Frank  Cole,  March,  1915.  Type  No.  112,253,  A.  N.  S.  P.,  cotypes 
in  Ferriss  collection. 

This  is  one  of  the  largest  species,  very  much  resembling  S.  ashmuni 
Bartsch,  from  Richinbar,  Yavapai  Co.,  which  has  a  slightly  smaller 
aperture.  As  the  localities  are  several  hundred  miles  apart  and 
separate<l  by  the  depression  of  the  Gila  River,  they  will  probably 
turn  out  to  Ik?  distinct  when  the  genitalia  of  Iwth  are  examined; 
but  as  no  differences  which  could  rea.sonably  l)e  called  specific  appear 
in  a  close  comparison  of  the  types,  we  rank  the  southern  form  as  a 
subspecies. 

The  nine  specimens  collected  measure  28.4,  27.9,  27.8,  25.5,  24.8, 
24.6,  24.5,  24,  23.9  mm.  diameter,  l)eing  therefore  variable  in  size. 

8«BoreIla  uhmmii  ambi^a  n.  Hubxp.    pi.  x.  fix^.  n.  fVi.  r>>>. 

The  shell  is  smaller  than  »S.  a,  capax  (diameter  20.9  to  23.4  mm.; 
with  the  last  whorl  widening  somewhat  less,  the  ajHTture  more 
rounde<l. 

Alt.  13.5,  (liam.  22.5  mm.;  uml)ilicus  3  mm.:  apt»rtun*  12.2  mm. 
wide,  11  hij?h.     Whorls  ^, 

Cababi  Mountains;  No.  112,254  s<»nt  with  the  prw'odinp,  hut 
whether  collected  in  the  same  place  is  not  kno^^Ti.  They  were 
taken  in  March,  1914,  l)y  Mr.  Frank  Cole,  Mr.  Ferriss'  guide  in  1913. 

Thirty-two  specimens  measure  as  follows  in  diameter:  20.9, 
21  (2),  21.1,  21.3  (2),  21.4  (2),  21.5,  21.<)  (2j,  21.7  (2),  21.8,  22  (5), 
22.2  (2;,  22.3,  22.4,  22.5  i3),  22.0,  22.7,  23,  23.2,  23.3,  23.4. 

We  are  in  some  doubt  about  the  status  of  this  form,  l»ut  it  is 
readily  separable  from  N.  a.  cnjmx  in  the  series  seen.  The  genitalia 
when  examined  will  no  doubt  clear  up  the  uncertainty. 
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VI,  The  Baboquivari  Mountains. 

We  had  not  intended  at  first  to  visit  the  Baboquivaris.  From 
our  camp,  above  7,000  feet  in  the  Santa  Ritas,  the  long  ridge,  siity 
miles  distant,  bounded  the  western  horizon.  We  could  see  the 
wonderful  obelisk  of  Baboquivari  Peak  catch  the  morning  sun 
while  the  great  valley  between  slept  in  dusk.  At  evening  it  stood 
silhouetted,  velvet  black,  between  the  purple  valley  and  flaming  skj'. 
To  visit  this  range,  beyond  which  there  is  no  ^ater,  became  ao 
obsession,  and  Snally  we  made  the  two-day  journey  by  wagon, 
camping  midway  on  Sopori  Creek,  where  there  was  a  little  stagnant 
water  for  the  horses. 

The  BaiKKjuivari  Range  is  a  sii^le,  lot^,  north  and  south  ridge  with 
numerous  short  lateral  spurs.  Its  chief  landmark,  Baboquivari 
Peak,  is  a  huge  obelisk  of  dull  red  rhyolite,  standing  on  the  main 
axis  of  the  range,  flat  topped,  its  sides  practically  vertical.  The 
foothills  and  lower  slopes  of  the  range  have  many  barrel  cacti, 
opuntias,  agaves,  very  few  giant  cacti.  The  lower  courses  of  the 
canyons  are  green  with  mesquite  and  cat-claw.  The  higher  moun- 
tains are  grassy  and  lack  large  cacti;  only  a  flat  Mamillaria  and  the 
little  rainbow  cactus  were  noticed.  There  is  Eome  seatt-ering  oak, 
size  of  a  peach  tree,  on  western  and  northern  slopes,  and  ver>'  few 
stunted  pinyons  around  the  high  crags.  The  herbaceous  plants  are 
chiefly  the  same  as  in  the  Santa  Ritas.  Sycamore  Canyon  has  a 
richer  sylva — buttonwood,  walnut,  hackberry,  a  fine  dark-leaved 
species  of  oak,  etc.  There  is  water  in  Oro  Fino  and  Sycamore 
Canyons,  antl  we  found  some  also  near  the  head  of  Thomas  Canyon, 
about  half  a  mile  below  the  peak.     Near  the  mouth  of  Sycamore 
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.SYCAMORE   CANYON 
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Station  22.     Low  crags  in  the  northern  part  of  Oro  Fino  CanroiL 

Station  23.  Crags  on  the  southern  rim  of  the  northern  branch  d 
Thomas  Canyon. 

Station  24.  West  side  of  the  main  ridge  near  summit,  south  of 
Baboquivari  Peak.  Vitrea  indentata  un^rilicata  and  Sonor^la 
vespertina. 

Station  25.     East  aide  of  ridge,  about  half  a  mile  from  the  peak. 

Station  26.  Near  the  southwestern  head  of  Sycamore  Can,v(n, 
between  one  and  two  hundred  yarda  below  the  summit  of  the  Thonu^ 
Sycamore  ridge,  in  a  roct  "slide." 

Station  27.  About  1,000  feet  below  Station  26,  near  the  bottom 
of  the  canyon. 

Station  28.     Not  far  below  Station  27. 

Station  29.  Bed  of  upper  Sycamore  Canyon,  about  a  inUe  abore 
the  foresters'  cabin,  and  not  far  above  the  dam. 

Station  30.  Creek  in  Sycamore  Canyon  (a  small  Physa,  not 
determined  with  certainty,  was  the  only  fresh-water  shell  fouodat 
this  station). 

Station  31.  Sycamore  Canyon,  about  3  miles  up  its  bed,  and 
j  mile  up  a  southwestern  branch  ravine.  Succinea  aeara  Say  and 
Sonorella  baboquivariensis  only. 

SoaoTallt  T*»p*rtiai  n.  np,     Pl.  X,  6ga.  5.  5a.  5*. 

The  sliell  is  umliilicate  (widtli  of  umbilicus  contained  9  or  10 
times  in  diameter  of  the  shell);  cinnamon,  fading  to  whitish  around 
the  umbilicus,  and  with  white  bands  aliove  and  below  the  ehestnut- 
brown  shoulder  band.  Surface  glossy,  the  initial  half-whorl  ha\Tng 
some  radial  wrinkles,  the  rest  of  the  embrj-onic  shell  without  any 
distinct  sculpture,  though  there  is  some  extremely  indistinct  radial 
roughness,  stronger  near  the  suture.  In  fresh  youi^  shells  of  2i 
whorls  the  surface  of  the  last  embrj-onic  and  first  neanic  whorls 
is  densely  set  with  verj-  short  hairs,  extendii^  also  over  the  base. 
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and  weakly  annular.    The  vagina  is  slender  and  long.     Free  vas 
deferens  very  long.     The  organs  of  two  individuals  measure: 


Penis. 

Papilla. 

Epiphallus. 

Vagina. 

3.2 

2.5 

5.5 

5.5  mm. 

3 

2.5 

7 

5.5  mm. 

Baboquivari  Mountains,  at  Station  24,  on  the  west  side  of  the 
ridge,  clo.'^e  to  the  summit,  a  half-mile  south  of  BalK)quivari  Peak. 
Type  Xo.  111,554,  A.  X.  S.  P.,  topotypes  in  collections  of  Ferriss 
and  Daniels.  Also  on  the  north  side  of  the  highest  peak  of  the 
Qui-i-tomoc  Hills,  J.  C.  Blumer. 

This  species  is  readily  distinguished  from  S,  baboquivariensis  by 
the  ^nder  umbilicus,  smaller  aperture,  the  shorter,  steeper  descent 
of  the  last  whorl  to  the  aperture,  and  the  absence  of  distinct  sculpture 
on  the  embrj'onic  whorl;  also  !>y  the  verj'  different  genitalia. 

By  the  smalk  penis  and  slender,  tapering  penis-papilla,  S,  vespertina 
is  closely  related  to  S.  tumamoceneis  and  S,  eremita.  In  shell  charac- 
ters it  comes  ver>'  close  to  S,  sitiens,  which  differs  by  the  form  of  its 
pems-papilla. 

S,  vesperiina  was  found  at  our  only  collecting  station  west  of  the 
summit  of  the  range,  but  it  occurred  there  in  considerable  abundance. 
Over  100  living  individuals  and  numerous  ** bones*'  were  taken  by 
two  of  us  in  al)out  three-quarters  of  an  hour,  in  the  course  of  our 
tramp  from  camp  in  Oro  Fino  Canyon  to  the  peak  and  down  to  camp 
in  Svcamore  Can  von. 

The  six*cimens  taken  in  the  Qui-i-tomoc  Hillh  have  not  l>een  dis- 
sected, but  we  cannot  distinguish  the  shells  from  the  Balx)quivari 
vesperiina. 

toaorella  baboqiiivirientis  n.  Hp.    Pi.  X.  figti.  i  to  2h. 

The  shell  is  very  narrowly  umbilicatis  glo!x>se-d(»pres.sed,  thin, 
glossy,  cinnamon  or  sayal  brown,  fading  or  whitish  around  the 
umbilicus  and  on  both  sides  of  the  broad  chestnut-brown  shoulder 
band.  First  third  of  a  whorl  smooth,  the  folloTving  whorl  with 
sculpture  of  irregular  radial  wrinkles,  over  which  run  spiral,  slowly 
descending,  irregular  threads;  later  whorls  marked  \^'ith  fine  growth 
lines  as  usual.  Whorls  4 J,  the  last"  very  wide,  its  last  fourth  slowly 
and  rather  deeply  descending.  The  aperture  is  very  large,  strongly 
oblique.  Peristome  narrowly  expanding  throughout,  the  columellar 
margin  brown-i»dged,  broadly  diluted  and  reflexed  half  over  the  um- 
bilicus.    The  parietal  callus  has  an  opaque,  pale  brown  edge. 

Height  13.2,  diam.  21  mm. 

Genitalia  (PI.  XIII,  fig.  1). — The  pams  is  long,  the  distal  fourth 
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enlarged,  the  rest  slender.  The  basal  third  or  less  is  sheathed,  tlie 
sheath  composed  of  firm,  circular  muscles.  The  papilla  (fig.  1,  pp.) 
is  cylindric,  with  a  conic,  glandiform  end.  The  retractor  muscle  a 
inserted  on  the  epiphallus,  which  is  nearly  as  long  as  the  penis,  and 
bears  a  short  flagellum.  The  vagina  is  about  tbree-rourths  as  long 
as  the  penis.     In  two  individuals  the  oi^ans  measure,  in  mm.: 


,1'«-  Honi..     .    P.PUI..       =-£"■       '■ff-     i    V.^„.. 


10  2.7  8.5  0.75  8.2 

I  I         . 


Baboquivari  Mountains,  the  types  No,  111,549,  A.  N.  S.  P.,  from 
Station  25,  tn  the  head  of  Thomas  Canyon  about  half  a  mile  from 
Baboquivari  Peak.  Also  at  Station  23,  at  the  northern  bases  of 
CHigs  at  summit  of  the  spur  which  divides  Thomas  Canyon.  In 
Sycamore  Canyon,  at  Station  26,  in  a  slide  on  the  ridge  of  the  hetd 
branch,  about  300  feet  or  more  liclow  the  summit;  Station  27,  about 
1,000  feet  lower,  near  bed  of  canyon;  Station  28,  still  lower,  and 
Station  31,  further  down  the  canyon,  low  on  the  south  side. 

In  Oro  Fino  Canyon  it  was  taken  at  Station  21,  at  the  foot  of  the 
cliffs  on  north  side  of  Mount  Mildred,  a  conspicuous  butte  at  the 
southern  side  of  the  mouth  of  the  canyon;  also  Station  22,  among 
low  crags  near  the  north  sitle  of  the  canyon. 

This  is  the  common  species  of  the  Baboquivaris  throughout  tlie 
short  section  of  the  range  which  we  explored.  R  is  distinguished  by 
having  a  larger  aperture  than  any  other  Sonorella  known.    The 
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21  mm.  At  Station  28,  still  lower,  the  range  in  diameter  is  from  17 
to  20  mm.  At  Station  31,  much  nearer  the  mouth  of  the  canyon, 
the  shells  are  about  typical. 

•oaortU*  baboquiTArieaiii  dtprMta  n.  tulMp.    Pi.  X.  8giL  3.  3a.  36. 

The  shell  is  more  depressed  than  typical  baboquivarierms  with  the 
umbilicus  decidedly  more  widely  open;  aperture  smaller.  Alt. 
9.8,  diam.  17.7  mm. 

Baboquivari  Mountains,  low  in  upper  Sycamore  Canyon,  Station 
29.    T>'pe  No.  111,559,  A.  N.  S.  P. 

Explanation  of  Plates  VIII  to  XV, 

Plate  VIII. — Figa.  1-16. — SonoreUa  dmgoonensU.    Ty^,    Station  28,  Dragoon 

Mountains.     No.  103,094. 
FigB.  2-26.— SoFioretta  apache.    Type.    Station  9.     No.  111,529. 
Vvgfi,  ^-db.SonareUa  ferruisi.    Type.    Station  38.     No.  ia3,097. 
FigB.  4-46. — Sonorella  barUchi.    T>i>e.    Station  1,  Mule  Mountains.     No. 

103,095. 
FigB.  5-5c. — SonoreUa  ntiena.    Type.     Las  Gijas.     No.  112,158. 
FigH.  6-86.    SonoreUa  aUiens  arida.    Type.    Cerro  Colorado.     No.  112,160. 
FigB.  7-7 e.— SonoreUa  eremita.    Type.     Mineral  Hills.     No.  112,159. 
Figs.  8^-^. — SotwreUa  papoQorum.    Type.    Black  Mountain.     No.  112,161. 

Plate  IX. — Fipj.  1-16. — SonoreUa  9aniarUana.    Type.    Station  5.    Santa  Rita 

Mountains.     No.  112,105. 
FigB.  2-2b.— SonoreUa  mntarUana.    Station  5.     No.  112,107. 
Fig.  Z.—SonordUi  miniarUana,    Albino.    Station  5.     No.  112,106. 
FigB.  4-^.— SonoreUa  waUseri,    Type.    Station  5.     No.  112,164. 
FigB.   5-56. — SonoreUa  walkeri  aguacalientensis.    T^'pe.    Station  2.    No. 

112,162. 
FigB.  Q-^.^SonoreUa  walkeri  aguacalienienns.    Station  1.    No.  112,166. 
FigB.  7-76. — SonoreUa  granuUUisaima  occidentalis.    Type.    Station  17.    No. 

112,166. 
FigB.  9-^,^SonoreUa  clappi.    Type.    Station  8.    No.  112,163. 

Plate  X. — Figs.  1-lf. — SonoreUa  baboquicariensia.    Types.    Station  25,  Babo- 
quivari Mountains.     No.  111,549. 
FigB.  2-26. — SonoreUa  baboquivariensis.    Station  22.     No.  111,560. 
FigB.  ^-36. — SonoreUa  baboquivariensU  depressa.    Types.    Station  29.     No. 

111,559. 
FigB.  4-46. — SonoreUa  tumamocenns,    TjTje.     No.  112,245. 
FigB.  5-56. — SonoreUa  veepertina.    Type.    Station  24.     No.  111,554. 
FigB.  6-66. — SonoreUa  aahmuni  ambiffua.    Type.     No.  112,254. 
FigB.  7-76. — SonoreUa  aehmuni  capax.    Type.     No.  112,253. 

Plate  XI. — Fig.  1. — SonoreUa  barUchi  n.  sp.     Genitalia.     No.  103,095,  A.  N.  S.  P. 
Fig.  la. — Penis-papilla  of  same. 
FigB.  16,  Ic. — Jaws  of  two  topotypes.     No.  103,095. 
Fig.  2. — SonoreUa  bartschij  variety.     Genitalia.     Near  Warren,  Arizona. 
Fig.  2a. — Penis-papilla  of  same. 
Fig.  26. — Jaw  of  same. 
Fig.  3. — SonoreUa  ferrisn  n.  sp.     Genitalia. 
Fig.  3a. — Penis-papilla  of  the  same. 

Fig.  4. — SonoreUa  dragoonentM,  n.  sp.     Genitaliji.     No.   10.'i,093. 
-   Fig.  4a. — Penis  slit  open  showing  the  penis-|)apilla  of  same. 
Fig.  5. — SonoreUa  apache  n.  sp.     Ge.iitalia. 
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FJK.  5a. — Feitie-papiUa  of  the  same. 

Fig.  5b. — Median  transverse  section  of  the  penis-papilla. 
Fig.  5c. — Upper  end  of  the  penis-papilla  opened  to  ehow  the  ronir  nipple 
in  the  apex  of  the  cavity. 


Fig.  2.—Sonordia  watkeri.     Genitalia.     Station  5,   Walnut  Canyon.  Santa 

Rita  Mountaios. 
Fig.  3. — SonoreUa  tealkeri.     Genitalia.     Station  5. 
FigH.  4,  4a. — SonoTfUa  clappi  var.     Genitalia  and  detail   of  penif-papiiii, 

epiphalluB  and  flagellum.     Station  17,  Santa  Rita  Mountains. 
Fi^.    5,    5a. — Sonordla    uoiteri.      Genitaha    and    detail    of    penith-papilb. 

^iphsllus  and  nagellum.     Station  15. 
Fig.  6. — Sonortiia  clappi.     Genitalia.     Station  8. 
Fig.  7. — Sonorelia  clappi.    Genitalia.    Station  12. 

Platb    Xlll. — Fig.    l.^SoHorelia    batx)quivariengia.     Genitalia    and    dediil   ol 

penia-papilla.     Station  25,  Baboqiiivari  Mountains. 
Figs.  2,   10.— SoTiorelia  eremiUx.     Genitalia  of  two  individuals  of  the  tvpe 

lot,  No.   103,100, 
Fig.  3, — SonoreUa  siliens.     Genitalia  and  detail  ol   penis-papilla,  and  epi- 

phailus  of  a  topotype.     No.  103,102. 
Fig,  i.—SoToneUa  papagorum.     Genitalia  and  detail  of  peni^papilla.     So. 

103,099, 
Fig.  5. — SonoreUa  tumamocewiie.     Genitalia  and  detail  of  peni».^E^)illB, 
Figs.  6,  6o. — SonoreUa  irremita.     Jaws  of  two  individuals. 
Fig,  7 .—SonoreUa  sUiena.     Jaw  of  lype.     No.  103,102. 
Fig.  8, — SonoreUa  lumanwcfnsia.     Jaw  of  types.     No.  103,101. 
Fig.  9. — SonoreUa  vesperliiio.     Terminal  ducto  of  genitalia   with  detail  o( 

end  of  the  peniB-papilla,     Cotype. 
Fig.  10.— SonoreUa  eremila.     Terminal  ducts  of  genitalia.     No,  103,100. 

inieltt,     T}pe  and  paratypes.    Tweed 
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THI  DIVnSITY  OF  ECOLOOIC  C0HDITI0H8  AHD  ITS  HTFLUEHCE  OH  THE 

BICHirSSS  OF  FLORAS. 

BY   JOHN   W.    HARSHBERGER,    PH.D. 

The  ecologic  conditions  of  vegetation  are  those  which  are  con- 
nected with  the  influence  of  the  environment  on  the  plan  Is.  The 
factors  which  influence  the  growth  and  the  distribution  of  species 
may  be  divided  into  Climatic,  Edaphic,  Physiographic,  Biotic,  and 
Chronologic  (Geologic-Historic).  The  climatic  factors  include  the 
influence  of  temperature,  moisture,  light  and  wind.  The  edaphic 
factors  are  connected  with  the  conditions  of  the  soil.  The  physio- 
graphic factors  are  concerned  with  the  physical  structure  of  the 
geosphere  (land  surface)  and  the  hydrosphere  (water  surface)  of 
our  planet.  The  biotic  factors  are  those  in  which  plants  and  animals 
(including  man)  are  influential.  The  chronologic  factors  deal  with 
the  past  geologic  and  paleontologic  conditions  of  the  earth,  while  the 
historic  data  are  concerned  chiefly  with  the  pa.st  distri!)Ution  of 
plants  and  their  probable  successional  histor>'.  The  diversity  of 
ecologic  conditions  is  the  diverse  character  of  the  climate,  soil, 
physiography,  life  and  chronolog>'  of  any  region. 

The  richm»ss  of  a  flora  may  be  considered  from  a  numl)er  of  diflferent 
points  of  view.  We  may  consider  it  numerically,  that  is  the  actual 
number  of  species :  or  we*  may  consider  its  richness  in  generic  tyjx^s,  in 
endemic  typ<*s,  in  introduced  plants,  in  common  plants,  in  rare  plants, 
in  relict  species,  in  biologic  forms  (such  as  xerophytes,  hydrophytes) 
and  in  growth  forms  (trees,  shrubs,  lianes)  or  in  the  tyjx^s  Miggested 
first  by  Raunkiacr,  namely,  the  phanerophytes,  the  chama»phytes,  the 
bemicr>'ptophytf»s,  the  helophytes  and  the  geophytes.  If  we  us(»  the 
system  of  Ilaunkiaer  and  arrange  the  alx)ve  types  !)y  percentages, 
then  we  woultl  have*  a  climatic  spectrum  which  wouhl  enable  us  to 
make  a  comparison  with  the  floras  of  other  lands  an<l  climes  sirni- 
lariy  arranged.  An  attempt  will  l)e  made  to  .study  the  diversity  of 
ecologic  conditions  and  its  influence  on  the  richness  of  the  floras  of 
a  number  of  diffcTent  phytogeographic  regions  of  North  .\morica. 
Those  regions  will  be  chosen  with  which  the  writer  is  more  or  U*ss 
familiar,  and  n»gions  which  have  been  stu<lied  carefully  by  other 
botanists  and  their  floras  catalogue<l. 


420  PBOCEEDINGS   OF  THE  ACADEMY    OF  [Julv, 

The  regions  of  little  pby^<^aphic  diversity  are  the  foUowing: 
Point  Pelee,  Ontario,  jutting  into  Lake  Erie,  comprises  that  part  of 
Essex  County  at  the  western  end  of  the  lake,  and  in  the  eaumeratioit 
of  its  plants  those  found  on  Pelee  Island  are  included.     Point  Pdw 
is  a  triangular  piece  of  land  with  its  acute  angle  running  about 
9  miles  south  into  Lake  Erie.    About  nine-tenths  of  this  tract  l« 
mostly  a  very  wet  marsh  between  the  east  and  west  beaches.     Wittuo 
this  marsh  limit  are  several  ponds  and  sm^  lakes,  while  on  the  eut 
and  west  sides  are  narrow  low,  sandy  beaches,    the  weatan  cat 
backed  by  sand  dunes.     Outside  the  marsh  the  land  is  sandy.    Xo 
geographic  configuration  could  be  much  more  simple.     C.  K.  Dodgp' 
has  found  466  genera  and  623  species  of  ferns  and  seed  plants  oa 
Poiut   Pelee.     The  generic  coefficient,  which   is   the   proportion  of 
genera  to  species  in  a  flora,  is  for  the  Point  flora  74.7  per  cent. 

The  pine-barren  region  of  New  Jersey  is  a  country  of  slight  relief. 
The  soil  is  sandy,  underlaid  by  gravel.  The  streams  which  flovinto 
the  Atlantic  Ocean  have  nowhere  a  rapid  current,  and  their  mouths 
are  influenced  by  tide  water.  The  hills  are  low,  the  steeps  ones 
having  gradual  slopes.  Natural  lakes  are  small  and  widely  acattend. 
The  lower  drainage  levels  are  occupied  by  marshes  and  swamps. 
With  this  simple  typography  we  find  a  numerically  poor  flora  of 
250  genera  and  555  species  of  native  plants,  so  that  the  genmc 
coefficient  is  45  per  cent. 

Hartsville,  South  Carolina,  the  flora  of  which  has  been  investigated 
by  Coker,*  is  found  on  the  inner  drier  part  of  the  Atlantic  coastal 
plain.  Just  north  of  the  town  proper  is  a  riqiid  descent  of  about 
50  feet  into  the  valley  of  Black  Creek.    This  valley  with  certain 
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HarpeH  finds  that  there  are  404  genera  and  797  species  of  plants, 
giving,  therefore,  a  generic  coefficient  of  50  per  cent. 

Miami  Florida,  is  situated  on  the  odlitic  limestone  formation  of 
south  Horida.^  The  flat,  featureless  country  is  relieved  by  short 
streams  which  drain  the  Everglades  (of  simple  topography)  into 
the  Atlantic  Ocean.  The  sea  beaches  are  of  silicious  sand.  Small 
enumerates  466  genera  and  796  species  in  his  Flora  of  Miami,  and 
the  calculated  generic  coefficient  is,  therefore,  59  per  cent. 

The  Florida  Keys'  are  of  even  simpler  configuration  than  the 
adjoining  mainland.  There  are  no  running  streams  and  the  lime- 
stone soil  is  singularly  porous.  Besides,  the  islands  are  narrow  and 
their  shores  are  rocky,  of  calcareous  sands,  or  mud-fringed.  The 
entire  number  of  genera  is,  according  to  Small,  346  and  the  number 
of  species  is  533,  giving  the  exceptionally  high  coefficient  of  65  per 
cent. 

Selecting  a  number  of  other  localities,  we  find  that  the  vegetation 
of  the  upper  Susquehanna*  in  New  York  and  Pennsylvania  is  de- 
veloped on  a  soil  of  glacial  origin,  in  fact  the  whole  region  was  glaci- 
ated. Here  there  is  a  relatively  rich  flora  of  462  genera  and  1105 
species  of  seed  plants  and  ferns.  The  generic  coefficient  of  the  upper 
Susquehanna  flora,  is,  therefore,  41.8  per  cent. 

Lancaster  County,  Pennsylvania,  is  in  a  region  of  rich,  agricultural 
development,  which  has  been  dependent  on  the  limestone  soils, 
suitable  to  the  tobacco  plant,  which  thrives  upon  such  soils  without 
depleting  seriously  the  natural  mineral  fertilizers.  The  county  is 
in  the  rolling  Piedmont  district  where  the  hills  are  rounded,  the 
streams  quiet  and  the  topography  comparatively  simple  and  unmoun- 
tainous  with  broad,  fertile  valleys  between  the  ranges  of  hills.  Thc^ 
Susquehanna  River  runs  along  the  western  lx)undary  for  alx)ut 
forty  miles  and  for  over  one-half  of  this  distance  it  pa.sse.»<  through  a 
canyon  with  steep  sides  and  a  southern  exposure  where  plants  of  a 
more  southern  distribution  are  at  home.  Sphagnum  swami>s  ainon^ 
the  hills  have  a  more  northern  flora.  Shale  and  sandstones  border 
the  northern  part  of  the  county,  and  south  of  the  middle  lx?lt  of 
limestone,  .schistic  rocks  occur  with  some  outcrops  of  serpentine. 


»  Harper.  Roland  M.:     Ann.  \.  Y.  Acad.  Sci.,  17  :  .123. 

«  HarshberKer,  John  \V.:  The  Vegetation  of  South  Florida  Houth  of  27**  SiV 
North,  exclusive  of  the  Florida  Keys,  Transactions  Wagner  Free  Institute  of 
Science  of  Fhilatielphia,  Vll,  Part  3,  October,  1914,  p.  1H.3. 

•Small,  John  K.:     Flora  of  Miami,  1913;  Hora  of  the  Florida  KevH.  1913. 

•  Qute,  Willanl  N.:     The  Flora  of  the  I'pper  iSunquehanna  and  its  TributarieH.. 
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Small'  enumerates  617  genera  and  1464  species  of  Lancaster  Count; 
plants,  so  that  we  have  a  generic  coefficient  of  42.1  per  cent. 

As  a  general  riile,  the  smaller  the  area  of  land,  the  more  ample 
and  uniform  the  configuration  of  that  country.  There  are  of  course 
exceptions  to  this  fact.  Fortunately,  we  have  two  floras  from  which 
we  can  draw  conclusions.  Daniels'  has  studied  the  flora  of  Columlna, 
Missouri,  and  vicinity  and  Mackenzie*  has  enumerated  the  plants 
of  Jackson  County,  the  same  State.  Columbia  is  in  the  tension  bdt 
between  forest  and  prairie.  The  prairie  vegetation  is  that  of  Illinois 
and  Iowa;  the  forest  vegetation  is  that  of  the  Ozark  Plateau  of 
Missouri  and  northern- Arkansas.  The  bottoms  of  the  Missouri 
River  bring  hither  the  alluvial  Sora  and  in  the  ponds  and  marshes 
occurs  the  hydrophytic  flora  of  the  eastern  United  States.  Jackson 
County  is  bounded  on  the  north  by  the  Missouri  River.  There  are 
river  sand  bars,  high  and  rocky  bluffs,  and  an  uneven  country' 
threaded  by  small  rivers.  Prairie  country  lies  between  the  streams. 
Barrens  are  found  where  the  limestone  rocks  are  covered  by  a  thin 
soil,  with  a  bog  region  found  along  the  Missouri  bluffs  west  of  Siblej'. 
Daniels  lists  435  genera  and  1058  species  of  plants  about  Columbia. 
The  generic  coefficient  is  41.1  per  cent.  Mackenzie  enumerates 
500  genera  and  1141  species  in  the  flora  of  Jackson  County  with  a 
calculated  generic  coefficient  of  43.8  per  cent. 

The  Pacific  coast  flora  also  illustrates  the  same  principle  first 
enunciated  by  Jaccard,'"  that  the  generic  coefficient  is  inversely 
proportional  to  the  divernity  of  the  ecologic  conditions.  Hall"  has 
written  one  of  the  best  local  floras  extant.  The  Yosemite  National 
Park  presents  a  great  variety  of  conditions,  but  as  compared  with 
th<'  central  Rocky  Mountain  region  or  the  entire  Sierra  Nevada 
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plants  in  Hall's  Yosemite  Flora,  we  get,  omitting  the  grasses, 
sedges,  rushes  and  varietal  forms,  a  total  of  741  species  and  311  genera 
with  a  generic  coeflBcient  of  41.9  per  cent.  If  the  omissions  are 
supplie<l,  Hall  estimates  that  there  would  be  not  less  than  1200 
spei*ies  in  the  park  area  of  1124  square  miles. 

The  selection  of  regions  of  greater  physiographic  diversity,  than 
those  which  we  have  discussed,  brings  out  some  interesting  facts. 
It  shows  that  our  study  is  a  comparative  one,  as  we  have  contrasted 
areas  such  as  Point  Pelee  and  the  Florida  Keys  with  regions  of 
somewhat  greater  diversity,  such  as  Jackson  County,  Missouri  and 
the  Yosemite  National  Park,  California.  A  greater  contrast  is  seen 
when  we  compare  the  Yosemite  region  of  considerable  diversifica- 
tion of  topography  with  regions  of  even  greater  natural  environ- 
mental conditions. 

The  flora  of  the  State  of  Connecticut,**  which  has  a  great  variety 
of  soils,  slope  exposures,  river  systems  and  tidal  estuaries,  includes 
621  genera  and  1942  species,  so  that  the  generic  coeflBcient  is  31.9 
per  cent.  As  a  close  approximation  to  this  coeflBcient  yielded  by  a 
flora  at  about  the  same  latitude  and  not  far  removed  geographically, 
we  have  the  flora  of  the  vicinity  of  New  York.  In  his  monogn4>h, 
Taylor*'  lists  830  genera  and  2651  species  of  plants.  The  physi- 
ography of  the  New  York  region  includes  salt  marshes,  estuaries, 
sea  l>eaches,  large  river  systems,  mountains,  as  the  Catskills  and 
the  Poconos,  sandy  country,  as  the  pine-barrens  of  New  Jersey,  and 
morainic  deposits  in  Long  Island  and  elsewhere.  Hence  we  find 
the  percentage  31.3  per  cent,  to  be  an  expression  of  that  diversity. 

Th^  flora  of  a  great  state  like  Pennsylvania,*^  with  all  kinds  of 
soils,  river  systems,  lakes,  bogs,  mountain  systems  and  plateaus, 
might  lx»  expectcMl  to  give  a  low  generic  coeflBcient,  and  we  find  on 
counting  that  there  are  680  genera  and  2275  species  of  ferns  and 
seed  plants,  so  that  the  coeflBcient  is  29.8  per  cent. 

Consulting  the  Flora  of  Tennessee,  by  Gattinger,  published  in 
1901,  we  find  that  for  that  state,  with  a  high  and  ancient  s>'^tem  of 
mountains  in  its  eastern  end,  that  there  are  755  genera  and  2218 
species  of  plants,  a  considerable  number  less  than  in  Pennsylvania, 
and  that  the  generic  coeflBcient  of  the  Tennessee  flora  is  34  per  cent. 

The  plant  life  of  Alabama*^  as  concerns  the  pteridophytes  and 

"(>>mmittoo  (Tonn.  Bot.  »Soc.  Catalogue  of  the  Flowering  Plants  and  Ferns 
of  Connrrticut,  1910. 

"  Taylor,  Norman:    Flora  of  the  Vicinity  of  New  York.  1915. 
''Hiuall,  John  K.:     Flora  of  PennHvlvania,  by  Thomatt  C.  Porter,  1903. 
»  Mohr,  Charles:    Plant  Life  of  .\labama,  1901. 
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epennaphytes,  in  a-re^on  of  great  physiographic  diversity  comprises 
822  genera  and  2502  species,  yielding  a  generic  coefficient  of  32.S 
per  cent. 

However,  if  we  use  Coulter  and  Nelson's  New  Manual  of  Botany 
of  the  Central  Rocky  Mountains  (1909),  we  find  that  23.7  per 
cent,  is  the  generic  coefficient  for  that  region  where  the  diveraty  of 
land  configuration  is  great  and  where  the  ecologic  conditions  preaenl 
striking  differences.  There  are  listed  in  this  manual  649  genera 
and  2733  species. 

The  differences  presented  by  the  generic  coefficients  of  different 
countries  is  illustrated  by  reference  to  the  Flora  of  the  Stale  of 
Washington,  by  Charles  V.  Piper  (1906),  and  by  an  enumeration 
of  the  genera  and  species  given  in  Jepson's  Flora  of  Western  Middle 
California  (1901).  The  first  work  gives  614  genera  and  2279  species, 
as  the  richness  of  the  Washington  flora,  while  Jepson's  book  includes 
421  genera  and  1449  species.  The  generic  coefficient  for  the  flora 
of  Washington  was  determined  to  be  26.9  per  cent,  and  for  that  of 
western  middle  California  29  per  cent. 

In  such  regions  as  the  Appalachian  Mountains,  which  represent 
an  ancient  upheaval,  and  are  covered  with  a  deciduous  forest,  which 
has  occupied  the  region  since  the  Miocene,  the  chronologic  factor 
must  be  considered  as  one  of  the  factors  influencing  the  nuraerical 
richness  of  the  flora.  This  fact  is  also  illustrated  in  California, 
where  the  diversity  of  the  coast  flora  in  endemic  types,  as  eontra<rted 
with  that  of  the  Sierra  Nevada  Mountains,  is  linked  intimately  with 
the  past  geologic  history  of  the  country.  Although  possessing  many 
species  in  common,  the  flora  of  the  coast  ranges  of  California  is 
decidedly  different  from  that  of  the  Sierra  Nevada,     Jepson  regards 


1915.)  NATURAL  SCIENCES  OF  PHILADELPHIA.  425 

comparative  figures.  Small  includes  in  his  Flora  of  the  South- 
eastern  United  States  (1913),  6364  species  and  1494  genera,  giving 
a  generic  coefficient  of  23  per  cent.  The  total  number  of  genera 
and  species  in  Gray's  Maniuil}*  is  821  genera  and  3413  species,  or 
24  per  cent.,  for  the  British  flora  734  genera  and  2964  species,  or 
24  per  cent.,  and  for  Switzerland  659  genera  and  2453  species,  or 
27  per  cent. 

If  we  place  in  sequence  the  numbers  which  we  have  given  alx)ve, 
it  becomes  evident  that  we  can  arrange  our  regions  so  that  we  dis- 
cover that  no  two  places  are  alike  with  respect  to  the  diversity  of 
the  physiographic  conditions. 


Generic 

Region. 

Species. 

Genera. 

Coeffic 

lent. 

Point  Pelee,  Ontario 

623 

466 

74.7  pel 

•  cent 

Florida  KeyH 

.533 

:M6 

65 

..4 

Miami,  Florida 

796 

466 

.59 

HarUville,  South  Carolina 

628 

.344 

54.6 

.\ltamaha  Grit  Region,  Georgia 

797 

404 

50 

Pine  Barrens,  New  Jensey 

555 

250 

45 

Jackaon  County,  Minouri 

1141 

500 

43.8 

Lancaster  County.  Pennnylvania..     .. 
\  osemite  National  Park  (incomplete). 

1464 

617 

42.1 

741 

311 

41.9 

Upper  SuMiuehanna 

Columbia,  MiflMmri 

iia5 
lass 

462 
4.35 

41.8 
41.1 

AeDneBsee...        

628 

344 

:m 

.\labama 

2502 

822 

32.8 

Connecticut 

1942 

621 

31.9 

New  York  and  vicinity 

2038 

K3() 

31.3 

Pennsylvania 

2275 

680 

29.8 

Switserland 

24.5:i 

6.59 

•27 

State  of  Washington ' 

2219 

614 

26.9 

Colorado 

2912 

702 

24.1 

NorthesBtem  United.  Slates 

3413 

821 

24 

Great  Britain  (Druce) 

2964 

734 

24 

Central  Rocky  Mountains 
Southeastern  United  States 

273:j 

649 

23.7 

6:k>4 

1494 

23 

The  figures  of  this  table  are  a  partial  confirmation  of  Jaccurd's 
law  of  plant  distribution,  applied  for  the  first  time  to  a  stati.^tic 
study  of  the  American  flora.  It  seems,  therefore,  **that  the  generic 
coeflScient  is  inversely  proportional  to  the  diversity  of  ecologic 
conditions."  Such  regions  as  the  central,  northeastern  and  south- 
eastern United  States,  central  Rocky  Mountains,  CSreat  Britain. 
and  Switzerland  have  ecologic  conditions  of  the  greatest  diversity, 
and  hence  low  generic  co<»fficient8,  while  the  Pelee  region,  the  Miami 
region  and  that  of  the  Florida  Keys  with  fairly  uniform  physiography 
have  relatively  high  generic  coefficients. 


>*IlobinAon,  H.  L.,  ami  Fernald,  M.  L.:  A  Handbook  of  the  FlowerinK  Plunts 
and  Ferns  of  the  CVntral  and  Northeastern  rnit<*d  iStateH  and  Adjar<>nt  Canada, 
1908. 
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4.  Fumerolic  deposits 

(No  chemical  or  historical  subdivision  practicable) 

II.  Sedihentart  Phbnohena 
1.  f^ediments 

A.  Siliceous  (including  argillaceous) 
"B.  Calcareous  {including  magnedan) 

C.  Ferruginous  (including  manganiferous  and  sincifetiMte' 

D.  Saline 

E.  Phosphatic 

F.  Carbonaceous 

Each  of  the  above  divisions  is  subdivided  as  follows: 

a.  Primary 

b.  Metamorphosed 

c.  Weathered 

The  Classification  Appued  to  Mixe&ai.s 

I.  I.  A.  Silicic  Igneocs  Rocks 
a.  Primary 

Silicon  oxides:  quartx,  tridymite 

Feldspars;  orthoclases:  orthoclase,    anortbodase.     niicp> 

cline 
pla^oclase?:  albit?,  oligoclase 

Metasilicates;  pyroxenes:  au^te;  spodumene;  rfaodoaite 

ampliibules :         hornblende 
miscellaneous:     iolite 
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Oxides;  double;  rare-earth-: 
Sulfides;  nonmetallic: 

metallic: 
Elements;  nomnetaliic: 
metallic: 


ilmenite,  pseudobrookite 

molybdenite 

pyrite;  ehalcopyrite 

graphite 

gold 


b.  Metamorphosed  (additional  to  those  of  a,  which  may  be  recr>'stal- 
Uzed  by  metamorphism) 


Orthosilicates;  epidotes: 

hydroxy-: 
Sulfates* ;  hydroxy-: 
Oxides;  1:2: 

hydroxy-: 
c.  Wei^thered 
iSilicon  oxides: 
Orthosilicates;  hydroxy-: 


Sulfates;  hydrous-: 
hydrox>'-: 
Phosphates;  hydroxy-: 
Oxides;  hydrox>'-: 
Hydroxides: 


zoisite,  piedmontite 

chlorite  (many  varieties) ;  kaolinite 

alunite 

brookite,  octahedrite 

diaspore 

quartZy  chalcedony,  opal 

chlorite  (many  varieties);  vermic- 
ulite  (many  varieties);  kaolin- 
ite,  chloropal,  allophanite 

alunogen,  halotrichite 

jarosite 

turquois 

bauxite,  limonite,  manganite,  wad 

gibbsite 


I.  1.  B.  Alkauc  Igneous  Rocks 


a.  Primary 
Silicon  oxides: 
Feldspars;  orthoclases: 

plagioclases: 
Metasilicates;  leucites: 

pyroxenes: 
amphil)oles: 

rare-earth-: 
Orthosilicates;  garnets: 

nephelites: 
sodalites:  . 
melilites: 
micas: 
rare-earth-: 


(quartz) 

orthoclase,    anorthoclase.    micro- 

cline 
albite,  oligoclase,  andesine 
leucite 

acmite,  sgirite 
hornblende,    arfvedsonite,    barke- 

vikite,  riebeckite,  enigmatite 
lovenite 
andradite 

nephelite,  cancrinite 
sodalite,  hau>^te,  noselite 
melilite 
biotite 
zircon 
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Orthosilicates;  hydrous: 
Phosphates;  fluo-  and  chloro-: 
Halides;  fluorides: 
Oxides;  double;  spinels: 

rare-earth-: 
.  Metamorphosed  (additional  to  those  of  a) 
Orthosilicates;  miscellaneous:     ilvaite 
micas: 
hydroxy-; 
Oxides;  1:2: 

hydroxy-: 
.  Weathered 
Silicates;  hydroxy-;  zeolites:. 


analcite 

apatite 

villiaumite,  fluorite 

spinel  (ceylonite)  magnetite 

ilmenite,  perovskite 


muscovite 

chlorite  (many  varieties) 

nitile 


Oxides;  hydroxy-: 
Hydroxides : 


hydronephelite,  natrolite.  thoms«Mi- 

ite 
kaolinite 
bauxite;  limonite 


I.  1.  C.  Calcic  Ioneous  Rocks 


.  Primary 
Silicon  oxides: 
Feldspars;  orthoclases: 

plagioclases : 

Metasilicates;  pyroxenes: 

amphiboles : 

hydrous- : 


quartz 

orthoclase 

oligoclase,    andesine,     labradorite, 

bytownite,  anorthite 
enstatite,    hypersthene;    diopside, 

augite;  babii^itoaite 
hornblende;  enigmatite,  rbdmt« 
analcite 
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b.  Metamorphosed  (additional 
Acid  silicates;  hydrous: 
Metasilicates;  amphi boles: 

hydrous: 


Orthosilicates;  epidotes: 

boro-: 
hydrous: 

Carbonates: 

Sulfates: 

Silicate-sulf  ateK»arbonates : 

()xid(v;2:3: 

Sulfides;  1:1: 

Elements;  metallic: 

c.  Weathered 

Oxides;  hydroxy-: 
Hydroxides: 
Silicates;  hvdroxv-: 


to  those  of  a)' 

ptilolite,  mordenite 

grilnerite,  glaucophanite 

pectolite;  okenite,  gyrolite,  apo- 
phyllite;  heulandite,  brewsterite, 
epistilbite,  phillipsite,  harmo- 
tome,  stilbite,  gismondite,  lau- 
montite,  laubanite,  chabazite, 
gmelinite,  levynite,  faujasite, 
edingtonite,  natrolite,  mesolite, 
scolecite,  zeophyllite 

zoisite,  piedmontite 

datolite 

thomsonite,  hydronephelite;  law- 
sonite;  prehnite 

calcite,  aragonite 

anhydrite;  g3rpsum 

thaumasite 

hematite 

galena,  sphalerite 

copper,  silver 

limonite,  bauxite 

gibl>sitc 

chlorite  (many  varieties),  kaolinitt^ 


I.  1.  D.  Maonksic  Igneous  Rocks 


a.  Primar>' 

Feldspars;  orthocla^es: 
plagioi'lases : 
Metasilicates ;  pyroxen<»s : 
Orthosilicates;  garnets: 

chr\'s<)lites: 
Oxidtv;2:3: 

double;  spinels: 

rartM»arth-: 
Sulfides  and  arsenides;  1:1: 

misc. : 


forthoclase) 

labradorite,  byto^Tiite 

<»nstatite,  hypersthene,  augite 

andradite,  pyrope,  uvarovite 

olivine,  knelx»lite 

corumlum 

spinel  (picotite),  magnetite,  chro- 

mite 
ilmenite;  perovskite 
pyrrhotite,  niccolite 
sperrylite,  chalcopyrite 


*  Zeoliti*  veinK  an*  n*frar<l(Hl  »h  MonKinK  hero. 
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Elements;  nonmetallic : 
metallic: 

b.  MetHmorphosed  (additional 
Mtetasilicates;  pyroxenes: 

amphiboles: 

hydroxy: 
Orthoailicates;  epidotes: 
oxy-: 
micas: 
hydroxy-: 

Carbonates : 
Oxides;  2:3: 

double;  spinels: 

c.  Weathered 
Silicon  oxides : 
Orthosilicates;  hydroxy-: 

hydrous-: 
Oxides;  hydroxy-; 
Hydroxides : 
Carbonates;  calcites: 
hydrous: 

-Vote.— Meteorites  would  be 


diamond,  graphite 
iron,  nickel,    palladium,  oemium. 
iridium,  iridosmine,  platinum 

to  those  of  a) 
jadeite 
anthophyllite;  tremolite,  asbeslu^. 

actinolite,  hornblende 
talc 
epidote 
silUmanite 

muscovite,  margarite 
chlorite  (many  varieties),  seipn- 

tine,  deweylite,  sepiolite 
calcite,  dolomite,  ankerite 
corundum 
magnetite 

quartz,  cbaJcedony,  opal 
chloropal,  genthite 
allophanite 
limonite,  diaspore 
brucite 

calcite,  magneaite 
hydromagnesite,  laratite,  remiiit;- 
tonite 
included  here. 
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Sulfides;  metallic;  1:1: 

sphalerite,  galena,  pyTrhotite 

1:2: 

pyrite,  arsenopyrite 

double: 

cbalcopyrite,  bomite,  stannite 

Elements;  nonmetallic : 

graphite 

metallic: 

bismuth,  gold 

b.  Metamorphosed  (additional 

to  a) 

Orthosilicates;  nepbelites: 

eucryptite 

epidotes: 

zoisite 

misc.: 

bertrandite 

bydrous: 

pyropbyllite 

Phosphates;  hydroxy: 

natrophilite,    beryllonite,    herder- 

ite,  triploidite,  hureaulite 

hydrous; 

dickinsonite,  fillowite,  fairfieldite, 

reddin^te,  eosphorite 

Habdes;  single: 

flueUite 

double: 

pachnobte,    thomsenolite,    proso- 

pite,  ralstonite,  gearkButite 

c.  Weathered 

Silicon  oxides: 

opal  (hyaUte) 

Orthosilicates;  hydroxy: 

cookeite,     chlorite,      vermiculite. 

kaoUnite 

bydrous: 

montmoriUonite,  uranophane 

Carbonates;  anhydrous: 

bismutospherite 

hydrous: 

malachite,   bismutite,    lanthanite, 

1 


tengerite,   uranothalUte,    lielNg- 
ite,  v(^te 
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Metasilicates;  pyroxenes: 

amphiboles: 
rare-earth-: 


fluo-: 
Orthosilicates;  garnets: 

nephelites: 
sodalites: 
helvites: 
boreal : 
micas: 

rare-earth-: 


hedenbergite,  augite;  acmite, 
sgirite;  schizolite 

arfvedsonite,  enigmatite 

rosenbuschite,  lovenite,  wShlerite, 
hiortdahlite;  eudialite,  eata- 
pleiite,  eappelenite,  melanocer- 
ite,  caryocerite,  tritomite, 
elpidite 

leucophanite,  meliphanite 

andradite 

nephelite;  cancrinite 

sodalite,  noselite 

helvite 

datolite,  homilite 

biotite,  lepidomelane,  zinnwal- 
dite,  tsenolite 

zircon,  thorite;  schorlomite; 
titanite;  astrophyllite,  john- 
strupite,  mosandrite,  neptimite, 
keilhauite,  benitoite,  lorenzen- 
ite,  rinkite 


hydrous: 

cenosite 

Phosphate;  rare-earth-: 

xenotime 

Coluinbates;  isometric: 

pyrochlore,  chalcolamprit< 

orthorhombic: 

polymignite 

Borates: 

nordenskioldine 

Carbonates;  calcites: 

calcite 

Halides;  fluorides: 

fluorite 

Oxides;  2:  3: 

corundum 

1:2: 

baddele>ite 

double;  rare-earth-: 

ilmenite 

Sulfides  and  arsenides: 

lollingite 

b.  Metamorphos^'d 

Silicates;  micas: 

muscovite 

hydroxy-: 

chlorite 

Oxides;  1:2: 

rutile 

c.  Weathered 

Silicates;  hydroxy-: 

kaolinite 

hydrous;  zeolites: 

hydronephelite,    analcite, 

lite,  thomsonite 

Carbonates;  rare-earth  fluo-: 

ancylite,  cordylite 

Oxides;  hydroxy-: 

bauxite,  limonite 

natro- 
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I.  2.  C.  Calcic  Pegmatttes 


a.  Primary 

Sibcon  oxides: 

(quartz) 

Feldspars;  orthoclases: 

microcline 

albite,  ol^oclase,  labradorite 

Metasilicates;  pyroxenes: 

hypersthene;  augite 

amphiboles: 

hornblende 

Orthoailicatea;  garnets: 

andradite 

scapolites: 

wemerite 

boro-: 

tourmaline 

micas: 

phlogopite,  biotite 

rare-earth-: 

zircon;  titanite 

Phosphates;  fluo-  and  chloro- 

apatite 

Carbonates: 

calcit« 

Halides;  fluorides: 

fluorite 

Oxides;  1:2: 

rutile 

double;  spinels: 

magnetite 

rare-earth-: 

ilmenite 

Sulfides;  nonmetalhc: 

molybdenite 

metallic;  1:1: 

pyrrhotite 

1:2: 

pyrite 

Elements;  nonmetallic: 

graphite 

b.  Metamorphosed 

Silicates;  epidotes: 

epidote 

hydroxy-: 

chlorite,  kaolinite 

c.  Weathered 

Silicon  oxides; 

quartz,  chalcedony,  opal 
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Sulfates :  celestite,  barite,  gypsum 

Tungstates:  scheelite,    hubnerite,    wolframite, 

ferberite,  cuprotungstite 
Halides;  fluoride8:  fluorite 

Oxides:  hematite,  uraninite,  magnetite 

Sulfides,  arsenides,  etc. ;  basio:    domeykite,  algodonite,  whitneyite, 

horefordite,   dyscrasite,   chilen- 
ite,  stutzite,  umangite,  rickard- 
ite,    maucherite,    temiskamite, 
joseite,  wehrlite 
2:  1  or  1:  1:  argentite,  hessite,  petzite,  galena, 

clausthalite,  aguilarite,  altaite, 
naumannite,  berzelianite,  lehr- 
bachite,  eucairite,  isorgite, 
crookesite;  chalcocite,  stro- 
meyerite,  acanthite;  sphalerite, 
metaeinnabarite,  tiemannite, 
onofrite,  coloradoite,  alaband- 
ite;  cinnabar,  covellite,  gree- 
nockite,  wurtzite,  millerite, 
niccolite,  breithauptite,  pyr- 
rhotite;  realgar;  polydymite, 
beyrichite 
2:3:  orpiment,   stibnite,    bismuthinite, 

guanajuatite,  tetradymite,  mel- 
onite 
1:2:  molybdenite;      hauerite,      pyrite, 

smaltite,  chloanthite,  cobalt- 
ite,  gersdorffite,  corynite, 
ullmannite,  sperrylite,  laurite, 
skutterudite,  willyamite,  mar- 
casite,  lollingite,  arsenopyrite, 
safflorite,  rammelsbergite,  glau- 
codotite,  alloclasite,  kallilite, 
wolfachite;  sylvanite,  kren- 
nerito,  nag>'agite 
double:  bornite,     linnseite,    cubanite, 

carrollite,     chalcopyrite,     stan- 
nite;  sternbergite,  chalmersite; 
teallite;  sulvanite 
sulfo-t^alts;  acidic:  livingstonite,  guejarite,  chiviatite, 

cuprobismutite,  rezbanyite 


'is  PR0CEEDIN08  OF  THE  ACADEMY    OV  [Aug.. 

Sulfides,  arsenides,  etc. ; 

sulfo-salts;  1:1:  titikemte,       andorite,      sart4mt«, 

emplectite,  chalcostibite,  ^th- 
ite,  trecfamaxuute,  matilt^te, 
galenobismutite,  berthinite, 
hutchinsonite,  lorandite,  mitf- 
gyrite 

3: 2:  plagionite,    klaprotholite,    baum- 

hauerite,  schirmerite.  warrah 
ite,  dufrenoyaite,  cosaiile. 
rathite,  scbapbachite,  jamesoo- 
ite,  kobellite,  brongnJarditf. 
semseyite,  diaphorite,  freiesle- 
benite 

3:1:  bournonite,  wittichenite,  aikinite, 

boulangerite,  Ulianite,  stylo- 
typite,  guitermanite,  tf^wlpite; 
proustite,  pyrargj-rite;  piio- 
stilpnite,  rittingerite 

basic:  tennantite,    tetrahedrite,    jonUn- 

ite,  meneghinite,  geocronite, 
stephanite,  kilbrickenite.  bee- 
gerite,  pearcite,  polyhasite, 
polyargyrite 

arsenates,  etc. :  enargit«,  famatjmte,  xantho- 
conite,  epiboulangerite,  efn- 
genite,  canfieldite,  argj-rodite, 
franckeite,  cylmdrit« 
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Carbonates;  hydroxy-: 


Phosphates  and  arsenates; 

chloro-: 
hydrous-: 


hydroxy-: 


double  UOi-: 


Nitrates: 

Arsenites,  antimonites: 

Uranates: 

Antiinonates: 

Tungstates: 

Sulfates;  anhydrous: 

basic  (oxy-): 
chloro-: 

hydrous-: 


malachite,  azurite,  hydrozincite, 
aurichalcite,  hydrocerussite,  bis- 
mutite,  liebigite,  voglite 

pyromorphite,  mimeti  te.vanadinite 

libethenite,  olivenite,  adamite^ 
descloizite,  brackebuschite,  psit- 
tacinite,  dihydrite,  erinite, 
pseudomalachite,  clinoclasite, 
arseniosiderite,  atelestite,  rosel- 
ite,  trichalcite,  hopeite,  vivian- 
ite,  erythrite,  annabergite,  cab- 
rerite,  kottigite,  scorodite 

parahopeite,  haidingerite,  phar- 
macolite,  forbesite,  conichal- 
.  cite,  bayldonite,  tagilite, 
leucochalcite,  euchroite,  com- 
wallite,  tyrolite,  chalcophyll- 
ite,  ludlamite,  wavellite,. 
liskeardite,  pharmacosiderite,. 
mazapilite,  liroconite,  chene- 
vixite,  chalcosiderite,  trogerite,. 
plumbogummite 

autunite,  uranocircite,  torber- 
nite,  uranospinite,  zeunerite, 
walpurgite,  rhagite,  mixite 

gerhardtite 

trippkeite,  pitticite 

uranospherite,  gummite 

bindheimite 

powellite,  stolzite,  wulfenite,. 
raspite,  molybdite 

barite,  anglesite,  crocoite,  phceni- 
coohroite,  vauquelinite 

lanarkite 

caraeolite,  connellite,  spangolite, 
leadhillite 

gypsum,  ilesite,ep8oniite.  gosiarite, 
morenosite,  melanterite,  mal- 
lardite,  pisanite,  bieberite, 
ehaleanthite,  krohnkite,  romer- 
ite,  boothite . 


PROCEEDINGS  OF  THE  ACADEMY   OF 


Sulfates;  hydroxy-: 


Telluratos,  etc.: 
Halides;  simple: 


Oxides;  2:1: 
1:1: 


1:2: 
1:3: 


l.V*. 

caledonite,  brochantite,  liiiBrite, 
lanjpte,  herreugrundite,  cyano- 
trichite,  Berpierite,  castuiite, 
copiapite,  knoxvillite,  utahite, 
amarantite,  fibrofenite,  glock- 
erite,  felsobanyite,  botryogen, 
quetenite,  Eincaluminite 

montanite,  enunonsite,  durdmit^, 
chalcomenite 

calomel,  marshiie,  '  mieisite, 
nantokite,  cerarg>'rite,  embo- 
lite,  bromyrite,  iod>Tit«, 
cotunnite,  cuproiodargyrite 

matlockite,  schwartxembergile, 
laurionite,  paralaurionite,  pen- 
fieldite,  daviesite,  fiedlerite, 
atacamite,  egglestonite,  ter> 
linguaite,  kleiuite 

cuprite 

manganosite,  bunBenite,  tenorite, 
moatroydite,  massicot 

arscDolite,  senarmontite,  elau- 
detite,  valentinite,  iHsmite; 
hematite 

tellurite,  c^vantite,  stibioonite, 
pyrolu8it«,  plattnerite 

tungstite 
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Sulfates;  hydrous: 


Halides;  anhydrous; 


oxy-: 
hydrous: 
Oxides:  1:1: 
2:3: 
double: 
Hydroxides: 
Sulfides: 
EHements: 


epsomite,  boussingaultitc,  mira- 
bilite,  gypsum,  picromeriR*, 
cyanochroite,  coquimbite,  alun- 
ogen,  voltaite,  metavoltine 

halite,  sylvite,  sal-ammoniac, 
hydrophilite,  chloromagnesite, 
scacchite,  molysite,  hieratite, 
cotunnite 

matlockite,  noeerite 

kremersite,  er>'throsiderite 

tenorite,  massicot 

hematite 

magnesioferrite 

sassolite 

realgar,  cinnabar,  hauerite 

sulfur,  selen-sulf  ur 


II.  1.  A.  Siliceous  (and  Argillaceous)  Sediments 


a.  Primary 
Silicon  oxides: 
Feldspars: 
Metasilicates: 
Orthosilicates;  garnets: 

olivines: 
lx)ro-: 
micas : 
ox^'-: 
hvdroxv-: 
rar(M*arth-: 
misc. : 
Phosphat<*s;  ran*-earth-: 

fluo-: 
Antimoimtes: 
Oxides:  2:  3: 
1:2: 
double;  spinels: 

rar(»-<»arth-: 
Elements:  nonmetallie: 
metallic: 


quartz,  chalcedony 
orthoclase;  albite 
augite,  hornblende 
almandite 
olivine 
tourmaline 
muscovite,  biotite 
cyanite 

staurolite,  epidote 
zircon;  titanite 
glauconite 
monazite,  xenotime 
apatite 

tripuhyite,  lewisite,  derbylite 
corundum,  hematite 
rutile,  ca.ssiterite,  baddeleyite 
spinel,  magnetite,  chromite 
ilmenite,  senaite 
diamond,  graphite 
copper,    silver,    gold,    palladium, 
osmium,  iridium,  platinum 
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b.  Metamorphosed 
Silicon  oxides: 
Feldspars: 
Metasilicates: 

Orthosilicates;  garnets: 
boro-: 


PROCEEniNOS   OF  THE   ACADEUfY    OF 


quartz 

orthoclase;  mJcrocIine;  albite 

hornblende,   glaucophanite,  CKtt- 

dolite,  ioljte 
almandite 

tourmaline,  diitnortien'te 
muscovite,     paragouite,     Wotiif, 

chloritoid 
cyanite,  sillimanite,  andalusitf 
zoisite,  epidote,  piedmoatitc 
staurolite 
zircon;  titanite 
apatite 

corundum,  hematite 
rutile 

spinel,  magnetite,  hercynite 
ilmenite 

pyrite,  molybdenite 
graphite 

kaoUnite 

alunogen,    kalinite,     halotrichite, 

carphosiderite 
camotite 

II.  I.  B.  Calcareous  (and  Maonesian)  Sediments 
.  Primary 


oxy-; 
epidotes : 
hydroxy-: 
rare-earth-: 
Phosphates;  fluo-: 
Oxides;  2:3: 
1:2: 
double;  spinels: 

rare-earth- : 
Sulfides: 

Elements;  nonmetallic: 
c.  Weathered 

Silicates;  hydroxy: 
Sulfates;  hydrous: 
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Metasilicates;  amphiboles: 
Orthosilicates:  garnets: 

nephelites: 
sodalites: 
chrysolites: 
scapolites: 

melilites: 

vesuvtanites: 

epidotes: 

hydroxy-: 

boro-: 

fluo-: 

micas: 

rare-earth-: 

hydrous-: 


carbonate-: 
Phosphates;  fluo-: 
Columbates: 
Borates: 

Halides;  fluorides: 
Oxides;  1:1: 

2:3: 

double;  spinels: 

rare-earth-: 
Sulfides: 

Elements;  nonmetallic: 
c.  Weathered 
Sulfates: 
Carbonates: 
Nitrates: 


tremolite,  edenite,  hornblende 

grossularite,  andradite,  uvarovite 

kaliophilite,  microsommite 

lazurite 

monticellite,  forsterite 

meionite,     wemerite,     mizzonite^ 

marialite,  sarcolite 
melilite,  gehlenite,  fuggerite 
vesuvianite 
zoisite,  epidote 
ilvaite 
danburite,     tourmaline,     axinite, 

serendibite 
prolectite,    humite,    chondro<lite, 

clinohumite,  cuspidine 
phlogopite,  biotite 
zircon;  titanite,  guarinite 
chlorites  (several  varieties),  hille- 

brandite;      glauconite,      pholi- 

dolite 
spurrite 
apatite 
columbite 

warwickite,  colemanite 
fluorite 
periclasite 
corundum 
spinel  (several  varieties),  inafoit*- 

tite 
ilmenite 

pyrrhotite,  molybdenite,  pyrite 
graphite,  sulfur 

barite,  g>7)sum 
calcite,  aragonite 
nitromagnesite,  nitrocalcite 


II.  1.  C.  Ferruginous  (also  Manganiferous  and  Zinciferous) 

Sediments 

a.  Primary 

Silicon  oxides:  (quartz) 

Silicates:  glaueonite 


PROCEEDINGS  OF  THE   ACADEMY   OF 


lAog.. 


Carbonates: 

ankerite,  dderite 

Oxides;  2: 3: 

hematite 

1:2: 

polianite,  pyroliisite 

double: 

hydroxy-: 

bauxite,      mangaJiite,       limonite. 

goethite,  xanthosiderite,  turpte 

hydroxides: 

psilomelane  (including  varieties) 

b.  Metamorphosed* 

Silicon  oxides: 

quartz 

Feldspars: 

microcline,       albite,       oligorlsse. 

celsian 

Metasilicates;  pyroxenes: 

urbanite,  rhodonite 

ampbiboles: 

hornblende 

barysilites: 

barysilite,     ganomalite,      hardy- 

stonite,  hyalotekite 

Orthosilicates;  garnets: 

andradite,  spessartite 

nephelites: 

nasonite 

chrysolites: 

tephroite,      roepperite,       ^auco- 

chroite 

phenakites: 

epidotes: 

piedmontite,  hancockite 

misc.: 

harstigite,    melanotekite,    mdyb- 

dophyllite 

hydroxy-: 

clinohedrite,     roeblingite,     leuco- 

phoenicite,    bementite,    karj'O" 

pilite,  neoticit* 
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Borates: 
Oxides;  1:1: 

2:3: 

double;  spinels: 


misc. 


c.  Weathered 
Silicon  oxid(^: 
Silicates: 
Carlx)nates: 

Oxides;  hydroxy-: 
Hydroxides: 


siderite,  synadelphite,  flinkite^ 
hematolite,  arseniopleite,  man- 
ganostibiite^  sarkinite,  chon- 
drarsenitC)  cirrolite,  cacoxenite, 
beraunite,  calcioferrite,  borick- 
ite,  wardite,  zepharovichite 

sussexite,  pinakiolite 

manganasite,  zincite  • 

hematite 

magnetite^  franklinite^  gahnite^ 
jacobsite 

longbanite 

• 

quartz,  chalcedony 
calamine,  friedelite,  chloropal 
rhodochrosite,  smithsonite,  hydro- 

zincite 
limonite 
chalcophanite,  pyrochroite 


II.  1.  D.  Saline  Sediments 
a.  Primar>' 

Carbonates;  calcites:  calcite,  dolomite 

aragonites:  aragonite,  strontianite 

double;  hydrous:    natron,    gaylussite,    trona,    pirs- 

sonite 


chloro-,  <*tc. : 
Sulfat<*s;  anhydrous: 


simple,  hydrous: 
double,  hydrous: 


BoraU^s;  anhydrous: 

simple,  hydrous: 


sulfo-: 


northupite,  tychite,  hanksite, 
kainite,   sulfohalite 

anhydrite,  ce]estit(»,  barite; 
thenardite,  aphthitalite,  lang- 
beinite,    glaulx»rite.    vanthoffite 

mirabilite,  kieserite,  epsomite, 
gypsum 

leonite,  bloiiite,  loweite.  picro- 
merite,  natrcx'halcite.  syngenite, 
pickeringite,  l>ous.singaultite 

l>oracite 

lK)rax,  pinnoite.  a^charite,  lar- 
<lerellite,  lagonite.  l)echilite^ 
ulexite,  hydrolK)racite,  heintzit<* 

sulfolwrite 
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Auricbalcite:  I.  3.  c. 
Autunite:  I.  2.  A.  c. 
Axinite:!.  2.A.  a.;  II.  1.  B.  b. 
AEurite:  1.  3.  c. 


Babingtonite:  1.  1.  C.  a.;  II.  1.  B.  b. 
Bftddeylite:  I.  2.  B.  a.;  II.  1.  A.  a. 
Bakerite:  II.  1.  D.  a. 
B»rite:I.  3.  a,  p.;  II.  1.  B.  n.; 

II.  1.  D.  a. 
Barkevikite:  I.-l.  B.  a. 
Boiranditc:  II.  1.  C.  b. 
Barysilite:  II.  1.  C.  b. 
Barj'tocalcite:  II.  1.  D.  a. 
BastDasite:  I.  2.  A.  c. 
Bathvillite:  II.  1.  F.  b. 
Baumhaueritc;  I.  3.  a. 
Bauxite:  I.  1.  A.  c:  I.  1.  B.  c; 

I.  1.  C.  b,  c;  II.  1.  C.  a. 
Bayldonitc:  ? 
Bechilite:  II.  1.  D.  a. 
Beck  elite:  ? 
Beegeritc:  I.  3.  a. 
Beloneaite:  ? 
Bementite:  II.  1.  C.  b. 
Beniloite:  I.  2.  K.  a, 
B«raunite:  II.  I.  C.  b. 
Berthierite:I.  3.  a. 
Bertrandite;  1.  2.  A.  b. 
Beryl:  I.  2.  A.  a. 
Beryllonite:  I.  2.  A.  b, 
Bcrzelianite:  I.  3.  a. 
Beraeliite:  II.  l.C.b. 
Beudantito:  11.  I.  C.  b. 
Beyrichite:  I.  3.  a. 
Bieberite:  I.  3.  c. 
Bindheimite:  I.  .1.  e. 
(Binnilo:  doubtful  Hperien.) 
Blotite:  I.  1.  A.  a,;  I.  1.  B.  a.; 

I.  !.(;.  u.:  1.2.  A.  a.i  1.2.  B.  a.: 


Brack^uschite:  I.  3-  c. 
Bnuidtil«:II.  1.  C.  b. 
Braunite:  II.  I.  C.  a. 
Brathauptitc:  1.  3.  a. 
Brewatente:  I.  1.  C.  b. 
Brocbantite:  I.  3.  c 
Bromlite:  1.  3.  a. 
Bromynt«;  I.  3.  e. 
Bitragniardite:  I.  3.  a. 
Brookit«:I.  1.  A.  b.;  1.2.  A.  a 
Brucite:!.  1.  D.  c, 
Brugnatellite:  T 
Bruibile:  II.  1.  E.  b. 
Bunsenit«:  I.  3.  c. 
Bytownite:  I.  1.  C.  a.;  I.  1.  D, 


Cabrerite:  I.  3.  c 
I  CaooxeDtle:  II.  1.  C.  b. 

Calamine:  1.  3.  c.;  II.  l.C.t 
i  Calciofemt«:  II.  1.  C.b. 
1  CalciovolborthiU:  ? 
I  Caldte:  1.  1,  C.  b.;  1.  I.  D.  1 
I  I.  2.  A.  a.;  1.2.  B.  a.;  1 

I  1.3.  a,  c;  II.  I.  B.  a.b. 

II.  1.  D.  a. 
,  Caledonite:  I.  3.  e. 

Callainite:  II.  1.  C.  b. 

Calomel:  1.  3.  c. 

Cancriiiil«:  1. 1.  B.  a.;  I.  2.  I 
I  Canfieldite:  1.  3.  a. 
.  Capellenite:  1.  2.  B.  a. 
1  Careeolite:  I.  3.  c. 
.   Carminite:  II.  1.  C.  b. 
!  Camallite:  II.  1.  D.  a. 
:   Camotite:  II.  1.  A.  e. 

CarphoUte:  1.2.  A.  a. 

Carphoeiderite:  II.  1.  A.  c. 

Carrolite:  1.3.  a. 
.  Caryinite:  II.  l.C.b. 

Carvocerit«:  I.  2.  B.  a. 


)   or   PHILADELPHIA. 


Chafcwil.-:  I.  -i.  u.  b. 

1   (Virnwallilc:  1.  X  <■. 

I.  2.  B.  a. 

Corundum:  I.  1.  A.  a.;  1.  1.  D.  a.  b. 

3.  c. 

1.  3.  C-;  11.  !.<•.  r. 

1.2.  A.  a.:  1.2.  B.  a.; 

1.  3-  C-. 

II.  I.  A.  a,  b.;  II.  l.B.  b. 

.  LA.  a.;  1.  I.e.  u.; 

e«ryml.':  1.  3.  a. 

1.  1.  D.  a.;  1.2.  A.  s.; 

e.<MiUte:1.3,a. 

I.  3.  ». 

Covellitp:  I.  3.  a,  b. 

Ctukwlibil*':  1.  -A.  tt. 

Credneritc:  ? 

Criutobalite:  1.  1.  C.  a. 

ChMievixilr:  1.  3.  r. 

Crocidolilc:  11.  1.  A.  b. 

ChUdr«nit«:  1.  2.  A.  a. 

'  Crocoite:  1.  3.  c. 

ChileniU:  1.  3.  a. 

Cron»t«ttite:  I.  3.  a. 

Chtolite:  1.  2.  A.  a. 

erookraito:  I.  3.  a. 

ChiviatJtc:  1-  3.  a. 

erj'oUlp:  I.  2.  A.  a. 

ChbanthitP:  I.  3.  a. 

:  I.  2.  A-  a. 

C*hlori(*:I.  I..\.b.  c;  I.  1.  B.  b.; 

I.  I.e.  b,;  1.  1.  D.  b.;  1.2.  .\.<-.; 

Cuprite:  I.  3.  r. 

1     O     n    1,  .    1     9     r-     k        I-^luiiM 

.3.  a. 

deW- 

I.  3.  c. 

pro- 

.3.  a. 

CuBpidine:  II.  1.  B.  b. 

1  Cyanite:  1.  2.  A.  a.;  11.  1.  A.  a,  b. 

Cvanolrichitr:  1.  3.  c. 

11.  I.e.  c.     In- 

Cylindrite:  I.  3.  a. 

Cyprxmlf:  ? 

:  11-  1.  C,  h. 

II.  l.B.  b. 

I) 

1.  D.  a.;  II-  I.  A.  a. 

Dahllilp:? 

1.  2.  A.  a. 

Danalil<':Hn-hp]vilr. 

1.  3.  <•- 

Danburite:ll.  I.B-b. 

Chrywlitpi  fee  olivine. 

(Daphnitp:  .loiibllul  KprrJn-.J 

Chry«oUle:  w*  wrppniinp. 

Darapakilc:  11.  I.  D.  a. 
DaU>Iite:l.  1.  C.  h.;  1.2.  A.  a,: 

Chun-hite:  ? 

(CillloliH':«lmlbtftltN|><-<-i.-s.) 
Cinnabar:  1.  3.  a.;  1.  4. 

1.  2-  B.  u. 

Daubrwitc:  ? 

CiiroUtc:  II,  1.  e.  b. 

Daiibrwliti-:  nK-traritic. 

3.0. 

navi™il.-  I.  3.  <■. 

1.  3.  a 

Clinorhlun-:  «■«■  rhiiiritc. 
ClinnrlnHitc:  I.  A   i: 
Clinohnlrit.-:  11.  1.  t,  b. 
Clinobimiiii':  11.  t    B  b. 
C«J:II.  I    y.h- 
C^ibaliiK':  1.  3.  :i. 
(>>k>manit<-:  11.  1.  It.  Ii. 
C-ollophanil.':  II.  I.  K.  b. 
(CoIlyriU-:  duubiful  xixi-ii' 
Coloratlmt*-:  I.  3.  :t. 
C<Junibitf:  I.  2.  A.  ii. 

1.3.  C-, 
Connaritc:  ? 
Conncllitcii.  A.  r. 
Cookeit*:  1.  2.  A.  c 
Copiainte:  I   A  i- 
^Spr:l.;    '■•-''■ 


l)i4c!wili':«i>(hli>rit<'. 
l).Uir.w.w.il.-:  ? 
l)i'rbvlil<<:II.  1.  A.  a 
Ih-M-UiuHe:  I.  A.  r. 
lJ.w.-ylitf:  I,  I.  I),  b. 
niiil>anlilc:  mi-  <'hl[irit». 
(hiudiH-hilc:  dmiblful  H|Hvjn>.l 
DiaiMimcI:  I.  I.  D.  ».;  II.  1.  A.  ». 
Dbphorit.-:  I.  A.  ii. 
I>iiu.;><>n-:  1.  1.  A.  b.:  I.  I,  It.  b. 
Dirk  I  MM  mite:  1.  2.  A.  b. 


I)j<-t 


iiliiK-: 


II.! 


A.   !l. 


:II.  I.l>.  a. 
I)i)iv<lri1<-:  I.  3.  r. 
I)i..i»iii.-:  I.  I.e.  ii.:  II.  I.  B,  b. 
DitiptuM-:  !.  3.  c 
Ihili-nnilianilr:  I.  4. 
I><>U)niiI<-:  I.  1.  n.  I..:  I.  3.  a.: 

II.  1.  B,  ;..  Ii,  c-  ;  II    I.  I),  a. 
l><>Tn<-vkil<-:  I   3  a 
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Meliphanitc:  I.  2.  B.  a. 

Mellite:!!.  1.  F.  c. 

Melonite:  I.  3.  a. 

Mendipite:  ? 

Mendosite:  ? 

Meneghinit^:  I.  3.  a. 

Mercury:  I.  3.  c. 

MeaUto:  ? 

MemUtc:  I.  l.C.  b. 

MesHelite:  ? 

MetabniMhiti*:  II.  1.  E.  b. 

MetacinnabariU':  1.  3.  a. 

Metavoltine:  I.  4. 

Miargyrite:  I.  3.  a. 

Microcline:  1.  1.  A.  a.;  I.  1.  B.  a.; 

1.2.  A.  a.;  I.  2.  B.  a.;  1.2.  C. 

IL  I.  A.  b.;  II.  I.  C.  b. 
MicroUto:  I.  2.  A.  a. 
MiercMommito:  I.  1.  B.  a. 
Mienite:  1.  3.  r. 
Milarite:  I.  2.  A.  a. 
MiUerit«:I.  I.  D.  b.;  I.  3.  a. 
Mimctite:  I.  3.  c. 
Minervitc:  II.  1.  E.  b. 
Minium:  I.  3.  c. 
MirabiUte:  I.  4.;  II.  1.  D.  a. 
Misenite:  ? 
Mudte:  I.  3.  c. 
Missonitc:  II.  I.  B.  b. 
Molybdenite:  I.  I.  A.  a.;  I.  2.  C.  a. 

I.  2.  A.  a.;  I.  3.  a.;  II.  1.  B.  b. 
Molybdite:  I.  2.  A.  c;  I.  3.  c. 
Molybdophyllite:  II.  1.  C.  b. 
Molyisite:  I.  4. 

Monasit4*:  I.  I.  A.  a.;  I.  2.  A.  a.; 

II.  1.  A.  a. 
Monetite:  II.  1.  E.  b. 
Mo&imoUte:  II.  I.  C.  b. 
Montanitc:  I.  3.  c. 
Monticellitc:  II.  1.  B.  b. 
Montmorillonite:  I.  2.  A.  c 
Montroydite:  I.  3.  c. 
Mordenito:  I.  1.  C.  b. 
Morenoflite:  ? 
Moflandrito:  I.  2.  B.  a. 
McNwite:  I.  2.  A.  a. 

Muscovite:  1.  1.  A.  a,  b.;  I.  1.  B.  b. 
I.  1.  Dr.;  I.  2.  A.  a.  b.; 
1.2.  B.  b.:  11.  1.  A.  a,  b. 

N 

Nadorite:  ? 
Naforagito:  1.  3.  a. 
Nantokito:  I.  3.  v. 
NarHarsukiti*:  I.  2.  B.  a. 
Nammitr:  11.  1   (  .  b. 
NatrorhaIrit<-:  11.  1.  1).  a. 
Natrolite:  I.  1.  B.  r;  1.  1.  (  .  b.: 

I.  2.  B.  c. 
Natron:  II.  1.  D.  a. 
Natrophilite:  I.  2.  A.  b. 


Naumannite:  I.  3.  a. 

Neotantalite:  ? 
i  Neotocite:  II.  1.  C.  b. 
I  Xephclite:  I.  1.  B.  a.;  I.  2.  B.  a. 
I   Ncptunite:  I.  2.  B.  a. 
I   Neoauchonite:  ? 

XewDerryito:  II.  1.  E.  b. 
\   Newtonite:  ? 
'  Niccolite:  I.  I.  D.  a.;  I.  3.  a. 

Nickel:  I.  1.  D.  a. 

Nitre:  II.  1.  D.  a. 

Nitrobaritc:  ? 
,   Nitrocak'ite:  II.  1.  B.  c. 
*  NitrogLiul>erite:  II.  1.  D.  a. 

Nitromagncsite:  II.  1.  B.  c. 
a.;    '   Nocerite:  I.  4. 

Nontronite:  8<»o  chlciropal. 
'   NordenMkioIdine:  I.  2.  B.  a. 

Northupite:  II.  1.  D.  a. 

Noijelite:  I.  1.  B.  a.;  1.  2.  B.  a. 


() 

Ochrolite:  ? 
,  ()ctahedrit«:  I.  1.  A.  b. 
'  Okenit^:  1.  1.  C.  b. 

Oldhamite:  meteoritic. 

Oligoclase:  I.  1.  A.  a.;  I.  1.  B.  a.; 

I.  1.  C.  a.;  I.  2.  A.  a.;  I.  2.  B.  a.: 

I.  2.  C.  a.;  II.  I.e.  b. 
;  Olivenite:  I.  3.  c. 

Olivine:  I.  1.  C.  a.;  I.  1.  D.  a.; 

II.  1.  A.  a. 
Onofrite:  I.  3.  a. 
Opal:  I.  1.  A.  c;  I.  1.  D.  c; 

I.  2.  A.  c;    I.  2.  C  c;    I.  3.  a,  c. 
Orpiment:  I.  3.  a. 
Orthoclase:  I.  1.  A.  a,  b.;  I.  1.  B.  a.; 

I.  1.  D.  a.;  I.  2.  A.  a.;  I.  2.  B.  a.; 

1.2.  C.  a.;  1.3.  a.;  II.  1.  A.  a,  b. 
Osmium:  I.  1.  D.  a.;  II.  1.  A.  a. 
Oxammite:  II.  1.  E.  b. 

V 

Pachnolite:  I.  2.  A.  b. 

Palladium:  I.  I.  D.  a.;  II.  1.  \.  a. 

Palmierite:  I.  4. 

Paragonitc:  1.  2.  A.  a.;  II.  1.  A.  b. 

Parah(jpeite:  I.  3.  c. 

Paralaurionite:  I.  3.  c. 
!   Paraluminitc:  ? 

Parataramite:  ? 
I    Pjirga-site:  11.  1.  B.  b. 

ParLxitr:  1.  2.  \.  a. 

Part.s<-hinit«':  ? 

P«'an*<'it<':  1.  3.  a. 

I  Vat:  11.  1.  F.  a. 

Ptvtolite:  I.  I.  ('.  b. 

Pc^anitc:  11.  1.  C\  b. 

Penfieldite:  1.  3.  c. 
I   Penninite:  see  chlorite. 
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KATirEUL  RTIENrBS   OF    FIIII.AnF.I.PHIA. 


Kutilt:!.  1.  A.  b,;  I.  1.  U.  b.; 


SBfflorit«:I,  a.  a. 

>titliuninoni;ir:  1.  4. 

.Sotnonkitc:  I.  2.  \.  ;i. 

Sapunilfr:  ? 

Si^phirino:  7 

Harfolitc:  II.  I.  K.  I>. 

Sarkiniu-:  II.  l.V.  b. 

Sularilo:  1.  :<.  it. 

KaMN>tit(-:  1.  4-;  11.  1.  D.  n. 

Sean-hit,-:  1.4. 

Rrapolitc;  «•<!  wprtipritp,  <?t<-. 

Sohspliachito:  I.  :{.  a. 

Sohpfferili-:  II.  I.  B.  b.;  II.  1.  C.  b. 

Schn-Iile:  1.2.  .4.  a.;  1.3.  a. 

Scheeritp:IL  1,  F.  b. 

Schimiprili-:  I.  '.i.  a. 

SohiwUle:  I.  2.  U.  a. 

K(-horlomiIi-:  1.2.  It.  it. 

Schwartzf-iiilxTEitt-:  I.  '.i.  r. 

Srulreilt-;  I.  1.  ('.  h. 

HrorrNlitc:  I.  :{.<-.:  I.  4, 

Srlmitiiii : '' 

iVlMwiiIfur:  1.  4. 

Splenlrlliiriilln:? 

HclUitt-:  II.  I.  I),  a. 

Scai«-yit.-i  I,  A.  a. 

UriMitr:  11.  1.  A.  a. 

SrnartiHiiitih-:  1.  :t.  r. 

*ir|Hi>lilf.  I    I    1>.  b, 

S(-miilibir>'.  M.  I    It   b. 

JV.-Niiliii<-:  II    I    I)   l>. 

S«pi..i,.  ■   I  ;!. , 

ScOirrliii'    ■• 

SiiltTii.-:  1.  J   A   :,  ;  I   ;l  ;,.  ■■  ; 

II.  1.  It.:..l>  .   II    1   I     ;. 
Siilminiiirirc:  :' 
HilhiimiiiK-:  I.  I.  D.  ..^  I  2.  .\.  -.,  , 

II.  I.  A.  b. 
Hilvpr:!.  I.<\  b:  I.  :(.  a.  .■  . 

II.  1.  A.  !.. 
8ipyliti<:  .■*<i-  fi-ruusiniti-. 
Skofrixilil.';  ? 
Skuttcni.lilc;  ■.' 
Sinnltitt-:  I   .1.  a. 
Smithilj-:  I.  :t  ;t. 
SmilbHimirr:  1.  ;t  <■.;  II.  I.  C.  .-. 
Hodaniin-:  II.  I.  I>.  ii. 
Hodalit<>:  1.  I.  II.  :t.:  I.  2.  I),  a,  <: 
SpMUilr:  ? 
KpttARolitt-:  I.  :t.  <-. 
»pnT)'lil<-:  I.  I.  I),  u. 
SuMiartlii-:  I.  2.  A.  u.:  II.  I.  «'.  b. 
HphaliTiU':  I-  I.C.I..:  1.2,  A.  ii,: 

I,  ;t.  a 


,  fipLirutobaltit,';  1.  :i.  c. 
ypincl:  I.  2.  A.  a.;  11.  1.  A.  u,  h.; 

II.  1.  It.  b.     Sec    also     reyloiiiti', 
picolite. 

StMxIumcnc:  I.  1.  A,  a.:  1.  2.  A.  u. 

Spurrite:  II.  I.  B.  b. 
Ktaniiitc:  I.  2.  A.  it. 

1.  A.  a,  b. 


WlmoriU-:  II.  I.  E.  I 
SliTnlxTitili':  1.3,  a. 
Siibu-oiiitL-:  1. 11.  i-. 


I.  C.  b. 
■  hlurile. 
Stroiiicycrite:  I.  '.S.  a. 
Stronliunilc:  II.  1.  I>.  :i. 
Slnivitc:  II.  1,  K.  b. 
StiiUite:  ? 
StyliitjpiH;:  I.  :i.  it. 
Su<-('init<'i  II.  1.  V.  a. 
Sulfolxiritc:  II.  1.  I>.  a. 
Sulfohalit.!':  II.  I.  D.  a. 
Sulfur:  I.;l.  1-.;  I.  4.:  II.  I.  H.  b.: 

II.  I.  D.r. 
Sulvunitp:  I. :).  a. 
Suiwoxilc:  II.  1.  (.',  h. 
SvunlMTiEilc:  ? 
Svlvaiiiii-:  I.  :t.  a. 
Sylvit.-:  I.  4.:  11.  I.  I),  a, 
SviiipUwitt-:  ? 
.Svna<l<-I|ilii1<-:  II.  1.  (',  h, 
sViu-hiMI.-:  ? 
SviiiCi'iiilr:  II.  I,  1).  a, 
S^:iitirlylr:  ? 


Ti..l.h\flri1.-:  II.  I,  II 
Tn-h..lit«':  1,2.  It,;.. 

tX:'i'.  l!  n,  b, 

TantBniKii'':  ',' 


Tavlorii,:!!.  I.  K.  1., 
Tialliir:  I.  :t.  a. 
T.lluril.-:  I,  ;i.  r. 


K|ih(Ttt<-:  II.  l.r. 
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TeDn&ntite:  1.  3.  a, 
Tenorite:  I.  3.  c;  1.4. 
ephroite:!!.  l.C.  b. 

sss-s 


I  Uraoothallite:  I.  2.  A.  c. 

Urbftnite;  II.  1.  C.  b. 
I  Uuhile:  I.  3.  c. 
I  Uvarovite;  I.  I.  D.  a. 


I.  3.  a. 
A.  a. 
S  1.  C.  b. 
1.  D.  a. 
:  II.  1.  D.  a. 
I.  2.  A.  b. 
[.  l.C.  b.L  1.2.  B.C. 
.".  2.  A.  a. 
Thoril*:  I.  2.  A.  a. 
Thulite;  II.  1.  A.  b. 
ThuhnKite;  II.  1.  B.  b. 
Tieraannite:  I.  3.  a. 
Tilasit*:!!.  1.  C.b. 
Tin:? 

Titanit*:  I.  1.  A.  a.;  I.  I.  C.  a.;     - 
1.2.  A.  a.;  1.2.  B.  a.;  1.2.  C.  a.; 
II.  LA.  a.;  II.  1.  B.  b. 
Topaz:  I.  1.  A.  a.;  1.2.  A.  a. 
Torbemite:  1.  2.  A.  c;  I.  3.  c. 
Tourtnatine;  I.  1.  A.  a.;  1.  2.  A.  a.; 

I.  2.  C,  a.;  I.  3.  ft-;  II.  1.  A.a,  b.; 

II.  1.  B.b. 

:  1.  3.  a. 
TremoUte:  I.  1.  D.  b.;  II.  1.  B.  b. 
Trichalcite:  I.  3.  c. 
Tridymite:  I.  1.  A.  a.;  I.  1.  C.  a. 
Trimcriterll.  l.C.  b. 
TriphylUtei  I.  2.  A.  a. 
TripliW:  I.  2.  A.  a. 
Triploiilile:  I.  2,  A.  h. 
Trippkcite:  1,  3.  c. 
Tripuhj'ili!:  II.  1,  .\,  a. 


Valentinite:  I.  3.  c. 
Vanadinite;  I.  3.  r. 
Vanthoffite:  II.  1.  D.  a. 
Variecite:  7 
Vauquelinite:  I.  3.  c. 
Venniculit*:  I.  l.A.c;  I.2.A.r 

I  ^3&r:,V/r/^^         l.B.  b. 

I  ViUiaumite:  I.  1.  B.  a. 

I  Vivianite:  I.  3.  c;  II.  1.  C.  b. 

I  VoeUte:  I.  3.  c. 

I  Volborthite:  ? 

i  Voltait«:  1.4. 

'  Volt»ito:I.  3.  c. 

I  "' 

Wad  r  Bee  psilomclane. 
I  Wagnerite:? 

Walpurgite;  I.  3.  c 
,   Wapplerite:  ? 
:  WarditeL  II.  1.  C.b. 

I  Warwickitc:  II.  1.  B.  b. 
;  Wattevillit*:  ? 

Wavemte:1.3.  c;  II.  I.  C.b. 
1  Wehlerite:  I.  3.  a. 
i  Wellsite:  ? 

;   Wenierite:  1.  2.  A.  a.;  I.  2.  C.  ». 
II.  1.  B.  b. 

Whewelliw:  II.  1.  F.  c. 
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Yttrocraate:  7 
YUfotantalite:  I.  2.  A.  a. 


Zaratite:  1. 1.  D.  c. 
Zeophyllite:  1. 1.  C.  b. 
Zepharoviohite:  II.  1.  C.  b. 
Zeunerite:  I.  3.  c. 
Zinc:? 

Zinealuminite:  I.  3.  c. 
Zindte:  II.  1.  C.  b. 
Zinkenite:  I.  3.  a. 


Zinkoflite:? 

Zinnwakiite:  1. 2.  A.  a.;  1. 2.  B.  a.    In- 
cludes poIyliUiionite. 

Zircon:  1. 1.  A.  a.;  I.  1.  B.  a.; 

I.  2.  A.  a.;  I.  2.  B.  a.:  1.  2.  C.  a.; 

II.  I.  A.  a,  b.;  II.  1.  B.  b. 
ZirkeUte:  II.  1.  A.  a. 
Zoiaite:  I.  1.  A.  b.j  1. 1.  C.  b.; 

I.  2.  A.  b.;  II.l.  B.  b. 
See  also  thulite. 

Zorgite:  I.  3.  a. 
Zunyite:  I.  3.  a. 
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BV   CHARLES   P.    AI.EXANDEB. 
iNTRODUCnON. 

In  the  present  paper,  the  author  has  undertaken  a  confiiderati<Hi 
of  the  An:kerican  crane-flies  contained  in  the  collections  of  the  Boston 
Society  of  Natural  History  and  the  Museum  of  Comparative  Zoology 
at  Cambridge.  These  collections  are  of  peculiar  interest  to  the 
student  of  crane-flies  since  they  include  the  numerous  tjiKs  of 
Johnson,  Osten  Sacken,  and  Ix>ew,  in  addition  to  a  coDsiderable 
amount  of  unclassified  material.  The  paper  has  been  divided  into 
two  parts,  the  first  being  a  designation  of  the  single-type  specimen 
of  the  species  of  Tipula  described  by  Loew,  the  second  part  a  con- 
tinuation of  the  first  paper  under  this  title.'  I  wish  to  express  my 
deep  appreciation  to  all  of  the  persons  who  have  kindly  assisted  me 
in  this  study,  most  of  whom  are  designated  in  various  parts  of  the 
paper.  I  am  especially  indebted  to  Mr.  Charles  W.  Johnson  and 
to  Mr.  Samuel  Henshaw  for  the  great  privilege  of  examining  and 
studying  the  invaluable  collections  in  their  custody. 

Part  1,     Designation  of  the  Single^^ype  (Lbctotypic)  Spbcikxk 

OF  THE  North  American  Species  of  Tipdla  described 

BY  Hermann  Loew. 
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Centur}'  IV,  vol.  7,  Nos.  1-42;   1863. 
Centurj'  V,  vol.  8,  Nos.  14-32;   1864. 
Centur}'  VI,  vol.  9,  Nos.  2,  3;   1865. 
Centurj-  VIII,  vol.  13,  No.  2;   1869. 
Centun-  X,  vol.  16,  Nos.  2,  3;  1872. 

All  of  the  North  American  crane-flies  describeti  by  Loew  in  this 
series  of  articles  l)elong  to  the  subfamily  Tipulince  and  include  the 
foUonving  genera:  Ctenophora  (1  species);  Longurio  (1  species); 
Hdanma  (1  species);  Stygeropsis  (3  species);  Pachyrrhina  (19 
species)  and  Tipula  (41  species).  The  Ix)ew  material  is  all  cotypic, 
there  being  no  designation  of  a  single-type  specimen,  and  conse- 
quently the  choosing  of  a  lectot>T)e  at  this  time  is  deemed  advisable. 
Concerning  the  Loew  collection,  as  it  is  now  preserved,  it  should  be 
understood  that  the  type-series  for  any  species  very  often  includes 
many  specimens  that  were  not  mentioned  by  Loew  in  his  original 
description,  and  yet  there  can  be  no  doubt  but  that  the  material 
formed  part  of  the  type-series,  since  the  specimens  often  bear  the 
written  label  in  Ix>ew's  script  and  the  text  of  certain  of  the  descrip- 
tions indicates  that  this  material  was  l)efore  the  author  at  the  time 
that  the  description  was  drawn  up.  It  has  often  seemed  advisable 
to  select  one  of  these  latter  specimens  as  type,  but  this  has  not  been 
done  unless  the  actual  specimen  mentioned  by  Loew  could  not  be 
located,  as  in  the  case  of  Tipula  angulata.  In  all  cases  the  male  sex 
has  been  given  preference  over  the  female  l)ecause  of  the  varied 
characters  of  the  hypopygium  of  this  sex.  Specimens  that  were 
placed  in  the  series  by  Osten  Sacken  at  the  time  that  he  arranged 
the  material  in  the  museum,  but  from  the  place  and  date  were 
obviously  not  in  Ix>ew\s  hands  at  the  tinn'  of  the  dra^^ing  up  of  the 
descriptions,  have  l>een  ignored.  It  may  Ik?  stated  that  the  material 
in  the  Museum  of  (Comparative  Zoologj-,  as  regards  the  species  of 
Tipula,  is  still  largely  unarranged  except  to  the  major  divisions 
based  on  the  wing-pattern,  there  l>eing  three  large  ca.ses  devoted 
to  the  stnatfF,  ynarmoraUe  and  aubunicolores.  When  one  studies  the 
descriptions  of  the  Tipulfp  descril)ed  by  Ix>ew  it  is  at  once  noted  that 
only  about  .six  of  the*  forty  or  more  characterized  are  of  the  sub- 
unicolares,  and  this  was  explained  when  the  collwtion  was  studied. 
The  majority  of  the  si>ecies  (lescril)ed  as  new  in  the  present  paper, 
as  well  as  most  of  the  Eastern  sp<»cies  nanuMl  by  Doane  in  1901,  were 
found  in  the  collection,  l)earing  manuscript  names  in  Ijohw'a  writing 
but  for  some  unexplaine<l  reason  having  nev(T  be<'n  descril>ed.  In 
cases  where  this  was  feasible  the  name  suggest<»d  l)y  Loew  is  th(» 
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one  that  has  been  adopted.  These  manuscript  names  of  Low 
have  appeared  in  various  collections,  or,  in  some  cases  (biconui, 
brevicoUis),  even  into  the  literature,  and  consequently  it  is  deaned 
advisable  to  mention  the  name  applied  by  Loew  to  the  diffCTent 
species  discussed  in  the  second  part  of  this  paper. 

TIFULA. 
T.  ailffnlat*,  Ccqlury  v.  No.  22.  pp.  81,  62. 

The  type-mat*rial  was  stated  to  have  come  from  Massacha«etts, 
but  the  only  specimen  now  appearii^  in  the  collection  is  a  male 
from  New  Hampshire,  bearing  the  number  258,  with  the  name-labd 
in  Ix)ew's  writing.  It  \s  this  specimen  that  is  designated  as  the  t>i>e; 
there  is  a  possibility  that  the  locality  labels  were  later  confused  or 
that  Loew  wrote  down  the  wrong  Stat*  in  his  original  description. 
There  is  no  rea.son  whatsoever  for  doubting  that  the  specimen  was 
before  Loew  at  the  time  he  drew  up  the  description.  The  paler 
specimen  mentioned  in  a  note  by  Loew  is  not  of  this  species,  but  of 
T.  peiwbscot,  tlescribed  later;   the  sex  is  not  female,  but  male. 

I>ectotype,  cT,  New  Hampi^hirc. 

T.  MlfnltipsBDit,  Crntuty  IV.  No.  19.  pp.  280.  287. 

Seventeen  specimens  in  the  type-series;  (1),  d",  Winnip^  (Kenni- 
cott);  (2),  d",  No.  396,  Labrador  (Schneider);  (3),  9,  No.  129, 
Connecticut;  (4),  d",  Maine.  Others  in  the  series  from  Illinois; 
Hudsons  Bay  Territory  (Kennicott) ;  Lake  Superior;  Texas;  Bruns- 
wick, Mwnc  (Packard)- 

I^ectotype,  d',  Winnipeg  (Kennicott). 

T.  apioalil,  Century  IV.  No.  2,  p.  277. 
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T.  fragilil,  Century  IV.  No.  7,  pp.  27B,  280. 

Two  specimens  in  the  type-series;   (1),  cf.  No.  7,  Maine. 
Lectotype,  cf ,  Maine. 

T.  frUerUB,  Century  V,  No.  14,  pp.  ,iB.  ,i7. 

The  type  is  apparently  no  longer  in  existence,  A  label  pinned 
in  the  case  states:  "I  found  the  label  loose  in  the  drawer  and  wiuU 
not  refer  it  to  any  species.  0.  Sacken."  The  species  was  described 
from  the  District  of  Columbia  (Osten  Sacken). 

T.  graU,  Century  IV,  No.  1 1,  pp.  2SI,  283. 

Six  specimens  in  the  type-series ;  (1),  two  c^'s,  District  of  Colurabi* 
(Osten  Sacken);  (3),  d'  9,  New  York. 

Lectotype,  tf ,  District  of  Columbia  {Osten  Sacken). 

T.  hebst,  Century  IV,  No.  18.  pp.  28S.  280. 

Six  specimens  in  the  type-series;    (1),   d",  the  specimen  bearing 
the  name-label  in   Loew's  writing  lacks  the  locality-label,  but  is 
presumably  the  Connecticut  specimen;     (2),    d',    Wisconsin;    (31, 
9  's,  Illinois,     The  Maine  material  was  not  found. 
Lectotjrpe,  d",  Connecticut  (Norton). 

T.  ignobilii,  Contury  IV.  No.  9,  p.  2S0. 

Two  specimens  in  the  type-series;  (1),  9,  without  locality-label, 
but  presumably  the  specimen  from  the  District  of  Columbia;  the 
specimen  is  pinned  with  the  cast  pupal  skin;  (2),  9 ,  New  Hampshire. 

Lectotype,  9 ,  District  of  Columbia  (Osten  Sacken). 

T,  inftH0»l«,  Century  IV,  No,  26,  pp,  289.  290, 

Two  specimens  in  the  type-series;  (1),  the  specimen  bearing  the 
name-label  is  broken  and  the  sex  is  uncertain,  but  from  the  text  ol 
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with  the  apex  of  the  abdomen  broken  off;  the  specimen  bears  the 
name-label  in  Loew's  writing;  (5),  9 ,  Maine. 

Lectotype,  cf ,  Illinois  (description  says  OstenSacken,  but  probably 
Kennicott). 

T.  mMroUbif,  Century  V.  No.  17.  p.  58. 

Two  specimens  in  the  type-series;  (1),  cf ,  No.  136,  Fort  Resolu- 
tion (Kennicott)  (2),  cf ,  labelled  '*Hudsons  Bay  Territory." 

Lectotype,  cf ,  Fort  Resolution,  Hudsons  Bay  Territory  (Kenni- 
cott). 

T.  pallida,  Century  IV.  No.  16,  pp.  2S4,  285. 

Six  specimens  in  the  t^-pe-series;  (IJ,  cT,  No.  251,  pinned  above 
the  cast  pupal  skin,  Massachusetts;  (2),  cT,  Massachusetts;  (3), 
9,  New  Hampshire;  (4),  sex  uncertain,  New  Hampshire;  (5), 
two  cf's,  nvithout  locality-labels,  bearing  the  numbers  155,  162, 
respectively. 

Lectotype,  cf ,  Massachusetts  (Scudder). 

T.  pnMin,  Century  X.  No.  2,  p.  51. 

The  type-material  is  from  California. 
Lectotype,  c?,  California  (Hy.  Edwards). 

T.  pvbtra,  Century  V.  No.  16,  pp.  57.  58. 

The  type-material  is  from  California. 
Lectotype,  d*,  California  (A.  Agassiz). 

f .  MpttrntriOBAlif ,  Century  IV.  Na  4.  p.  278. 

Three  specimens  in  the  series;    (1),  cf ,  No.  394,  Labrador;    (2), 
two  c^'s,  one  bearing  the  name-label. 
Lectotype,  c?,  Labrador  (Schneider). 

T.  MrrmUto,  Century  V.  No.  18.  pp.  58.  50. 

The  monot>T5e  only,  a  9 ,  Fort  Resolution,  Hudsons  Bay  Territory 
(Kennicott). 

T.  Mrta,  Century  IV.  No.  14,  p.  283. 

Twelve  specimens  in  the  type-series;  (1),  c?.  No.  382,  without 
locality-label,  but  probably  from  English  River,  Canada;  (2),  cf , 
No.  18,  without  locality-lalx»l;  (3)  several  others,  English  River, 
Canada  (Kennicott);  (7),  other  specimens,  Winnipeg  (Kennicott); 
(10),  Massachusetts  (Scudder),  these  latter  specimens  almoi:«t  entirely 
destro^'ed  by  Dermestids. 

Lectotype,  c?,  English  River,  Canada  (Kennicott). 

T.  ffMiOM,  century  IV.  No.  22.  p.  288. 

Six  specimens  in  the  t>T)e-series;  (1),  cf ,  Illinois;  (2),  c?,  No.  256, 
District  of  Columbia;    (3),  cf's.  New  Jersey;    (5),  cf,  Kentucky, 
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this  last  specimen  accompanied  by  a  note  "last  joint  of  the  antemw 
very  small  in  both  cf  9  ;  2nd  joint  of  palpi  =  3rd, "  in  Osten  Sackoi's 
writing. 

Lectotype,  d",  Illinois  (description  says  Osten  Sacken,  but  probably 
Kennicott). 

T.  Itraptnl,  Ceniur}'  IV.  No.  3S,  p.  291, 

Three  specimens  in  the  type-series:  (1),  9,  No.  353,  without 
locality-label,  presumably  New  York;  (2),  two  9  's,  Palisades,  N«w 
York  (O.  Sacken).     The  male  of  the  original  description  could  not 

be  located. 

Lectotype,  9  ,  New  York  (Osten  Sacken). 

T.  inbtaicUt*.  Century  IV.  No.  13,  p.  2S2.  283. 

Two  specimens  in  the  type-series;  sex  uncertain,  but  the  original 
description  says  d'- 

Lectotyx>e,  &,  English  River,  Canada  (Kennicott). 

T.  inbmftonUU,  Ctnlury  IV,  No,  23,  p.  288, 

Three  specimens  in  the  type-series;  (1),  9,  Massachusetts;  (2), 
9 ,  No.  259,  New  York,  The  male  was  not  included  in  the  original 
description,  but  appears  in  the  collection  under  the  manuscript  name 
"fndens." 

Lectotype,  9,  Massachusetts  (Scudder). 

T,  lUtlWOt*,  Century  IV.  No.  8,  p.  280, 

The  monotj-pe  only,  a  9 ,  without  locality-label;  the  description 
says  District  of  Columbia  (Osten  Sacken). 

T.  taphrooephalB,  Century  V,  No,  23.  p.  S2. 

Seven  specimens  in  the  type-series;  (1),  if,  No.  180,  bearing  the 
name-label,  New  Hampshire;    (2),    9,  New  Hampshire;    (3),    9, 


1916.]  NATURAL  SCIENCES  OF   PHILADELPHIA.  466 

T.  tMMlaU,  Century  IV.  No.  3.  pp.  277.  278. 

The  monotype  only,  a  9  ,  Labrador  (Schneider). 

T.  noibrOM,  Century  IV,  No.  31.  p.  292. 

The  monotjTie  only,  a  cf ,  I^uisiana  (Schaum). 

T.  TalidA,  Centur>'  IV.  No.  21.  pp.  287.  288. 

Eight  specimens  in  the  t>T)e-serie8;  (1),  9,  No.  293,  Illinois; 
(2),  c?,  Virginia.  The  male  sex  is  not  mentioned  in  the  original 
description.  The  Massachasetts  specimens  have  lost  the  locality- 
labels. 

Lectotype,  9 ,  Illinois. 

T.  ▼•rtieolor,  Ccntur>'  IV.  No.  17,  p.  285. 

The  monotype  only,  a  9  ,  Illinois,  bearing  the  lal>el  "'versicolor  m. '' 
Part  2.     Description  of  New  or  Little-known  Species. 

Family  TIPULIDJB. 

Sub-family  TIPULINiE. 

Tribe  TipulinL 

HSPHBOTOMA  Meicen. 

Pales  Meigen:    XouvelU?  CliLssificat  ion  deA  Mouche:*,  p.   14;    1800  {nomen 

nudem). 
Xephrotoma  Meif^en:    IlliKpr'.-*  Magazine,  p.  262:    180.'i. 
Pachyrrhina  Marqiiart;   Ilistoire  Xaturelfe  des  In-sectes*;   Dipteres  I,  p.  88; 

1834. 

The  gena*«  Xephrotoma  was  erected  by  Meigen  in  1803  to  include 
the  Fabrician  s|)ecies.  dorsalia.  The  insect  mentioned,  specimens 
of  which  are  Ix^fore  me  (Urdingen,  Niederrhein,  Germany;  Riedel, 
collector),  is  a  typical  Pachyrrhina  of  the  same  group  as  eucera  Ix)ew 
(Nearctic).  The  venational  details  and  the  characters  of  the  male 
h3rpopygium  are  altogether  of  the  nature  of  those  occurring  in  Pachyr- 
rhina.  Ix)ew,  in  a  fo(it-note  to  the  characterization  of  eucera  {Ber- 
liner Entomologische  Zeitschrift,  VII,  Centur}'  4,  p.  297;  1863)  states 
that  if  Xephrotoma  is  to  1m»  separated  from  Pachyrrhina,  eucera 
8hould  l)e  referred  to  Xephrotoma.  The  antennae  of  eucera  and  chrsalis 
are  Id-segment <m1  in  the  male;  of  }>olymera,  16-segmented  in  the 
male;  of  the  majority  of  the  spe<*ies  of  the  genus,  13-s(»gmente<i  in 
the  male.  Thus  we  sh»  th(»re  is  a  very  considerable  range  in  the 
number  of  antennal  s<»gments.  but  the  si>ecies  included  are  all  so 
very  similar  in  the  details  of  venation,  in  the  male  hypopygia  and  in 
their  general  habitus  and  Inxly-coloration  that  th(»y  should  not  l>e 
separated,  es|XH'ially  since  the  females  show  a  ver>'  much  leaser 
range  in  the  numlx'r  of  antennal  segments  (13  to  15).     A  considerable 
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variation  in  the  number  of  antennal  segments  is  found  in  otha 
genera  of  crane-flies  (Ctedonia,  15  to  24  segments;  Cerozodia.  32  to 
39  segments;  Tanyderus,  17  to  25  segments),  and  consequently  too 
much  significance  should  not  be  placed  upon  this  variable  characttt 
in  these  groups. 

The  genus  Pachyrrhina  was  described  at  a  much  later  date,  ami 
consequently  the  numerous  species  known  throughout  the  worid 
under  this  name  must  be  referred  to  Nephrotoma.  The  change  in 
the  American  species  affects  all  of  the  described  forms  with  the  excep- 
tion of  coUaris  Say,  polymera  Loew,  noinlis  Loew,  unitnaculata  Loew, 
califomica  Doanc,  trinidadensis  Alexander  and  macrostema  Alexander, 
which  should  be  referred  to  the  genus  Tipula  as  discussed  below. 

The  discoverj'  of  an  ultimate  character  to  separate  the  species  of 
Nephrotoma  from  those  of  Tipula  is  still  largely  a  desideratum. 
There  are  a  number  of  characters  which,  if  used  in  combination, 
should  serve  to  separate  the  species  of  the  two  genera.  The  majoritj- 
of  the  characters  cited  below  should  hold  in  all  cases.  Venationally 
these  characters  are  as  follows: 

(1)  The  very  short,  usually  almost  transverse,  radial  sector  of 
Nephroloma,  which  in  many  species  is  transverse  and  simulates  a 
cross-vein;  in  other  species  longer  and  more  oblique,  reaching  it£ 
maximum  length  apparently  in  species  such  as  nttula  Loew. 

(2)  The  sessile  cell  Mi  in  Nephrotoma,  this  being  rarely  short- 
petiolate.  This  character  ha.s  long  lieen  known,  having  been  cleariy 
stated  by  Schiner  (1864).  Species  of  Tipula  with  the  cell  sessile 
are  unknown. 

(3)  The  basal  deflection  of  Cm,  and  the  cross-vein  m-cu  at  or 
before  the  fork  of  M.    This  character,  described  for  the  first  time  by 
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curved  suture  obtaining  in  many  species  (eucera  I^k*\v,  ferruginea 
Fabricius,  pedunculata  Loew,  et  aL).  The  ninth  tergite  is  usually 
small  and  rather  inconspicuous,  not  tumid.  The  outer  pleural 
appendage  is  fleshy,  in  the  shape  of  a  more  or  less  flattened  lobe, 
which  is  sometimes  attenuated  or  arcuated. 

In  general,  the  species  of  Xephrotoma  are  shiny  A^ith  well-marked 
stripes  and  bright  colors.  In  some,  however  (as  macrocera  Say), 
the  colors  are  dull,  quite  as  in  some  species  of  Tipula,  The  six 
species  listed  before,  as  well  as  the  new  species  descrilx»d  Iwlow  as 
Tipula  pachyrhinoideSf  which  have  hitherto  l)een  taken  to  l)e  species 
of  Sephrotoma^  agree  with  the  species  of  this  latter  genus  only  in 
the  bright,  shiny  coloration,  all  of  the  other  characters  pointing 
strongly  to  the  fact  that  they  are  really  species  of  Tipula,  The 
second  Tipula  calif  arnica  described  by  Doane*  thus  recjuires  renaming. 

In  the  work  by  Czizek  cited  before,*  the  author  of  this  excellent 
paper  has  given  a  critical  comparison  of  Nephrotoma  and  Pachyrrhina, 
pointing  out  the  fact  that  there  is  no  basis  at  all  for  retaining  the 
latter  name;  but  in  spite  of  this  clear  comparison,  the  two  names 
are  still  kept  separate.  The  "discoidal  cross-vein**  spoken  of  by  the 
author  is  that  portion  of  ttie  vein  M  between  the  cross-vein  m-cu 
and  the  fork  of  M. 

Vcphrotom*  peniimlnrm  ap.  n. 

Frontal  prolongation  of  the  head  with  three  stripes:  antenme 
dark  brownish  black,  excepting  the  basal  segment;  head  dull  brownish; 
thoracic  dorsum  obscure  dull  yellow  with  three  broad  black  stripes; 
pleura  yellow  spotted  with  bromi;  wings  dusky;  abdomen  dull 
yellow  with  three  stripes. 

Male. — length,  12.2-13.4  mm.;  wing,  11.8-13.0  mm. 

Frontal  prolongation  of  the  head  moderate  in  length,  yellow,  with 
three  broad  brownish  stripes,  the  lateral  pair  l>eing  more  di.'^tinct 
than  the  me<iian  one.  Palpi  with  the  basal  segment  black,  the 
second  and  third  dark  brown,  the  terminal  segment  light  brown. 
Antennsp  with  the  ba^^al  .*?egment  dull  yellow,  darkened  toward  the 
apex,  the  remaining  segments  dark  brownish  black:  the  flagellar 
segments  deeply  incised  lK»neath.  Front  light  yellow;  vertex 
reddish  brown  with  a  linear  black  mcniian  vitta. 

Thoracic  pnescutum  dull  obscure  yellow  with  thrc»e  broad  black 
stripes,  the  median  one  longest  and  broadest:  the  lateral  strijws  not 


*AnnaU  of  the  EtUomological  Society  of  America^  vol.  5,  p.  49,  1912. 
*Tipulids  Aforavics;  Zeitichrift  den  yfnhrinchen  LandenmuseumM,  vol.  11,  pp. 
49,51,  1911. 
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incurved  at  the  anterior  end;  scutum  dull  yellow,  the  lobea  with 
two  dark  brown  spots  on  each;  scutellum  dull  brownish  yellow; 
postnotum  rather  bright  yellow  with  a  broad  median  vitta,  which  is 
widest  in  front,  narrowed  behind.  Pleura  yellow,  the  mesopleurites 
suffused  with  brown  on  the  ventral  portions  of  the  sclerites.  Haltered 
brown.  Legs  with  the  coxa>  yellowish  brown;  trochanters  and 
femora  light  brown;  tibiae  and  tarsi  brown.  Wings  strongly  tinged 
with  brown,  the  stigma  long,  brown,  the  veins  dark  brown.  Vena- 
tion as  in  Plate  XVI,  fig.  1. 

Abdominal  tergites  dull  brownish  yellow  with  a  very  broad  blackish 
median  stripe,  the  lateral  margins  of  the  segments  iadietinctly  black- 
ened, the  caudal  margin  very  narrowly  pale;  eighth  and  ninth 
tergites  uniformly  dark  brown;  stemites  dull  yellow,  the  segments 
three  to  seven  with  a  linear  black  median  mark,  broadest  basally; 
the  mark  on  the  seventh  segment  short,  occupying  less  than  half  the 
length  of  the  segment,  the  other  marks  long,  occupying  about  three- 
fourths  the  length  of  the  segment;  stemites  eight  and  nine  almost 
uniformly  brownish  yellow.  Male  hypopygium  with  the  ninth 
tergite  broad,  having  the  caudal  mai^n  provided  with  a  deep  U- 
shaped  median  notch,  the  lateral  lobes  broadly  rounded. 

Habitat. — Northeastern  United  States. 

Holotype,  cT,  Halfway  House,  Mt.  Washington,  N.  H.;  July  6, 
1914  (Johnson). 

Paratypes,  2  d"s,  topotypic;  3  cT's,  Mt.  Washington,  N.  H, 
(Osten  Sacken), 

The  type  is  in  the  collection  of  the  Boston  Society  of  Natural 
Historj';  paratypes  in  the  collection  of  the  Museum  of  Comparative 
Zoologj-  and  in  the  collection  of  the  author. 
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Wings  pale  gray,  the  costal  cell  only  a  little  more  yellowish  in  color; 
a  pale  vitreous  mark  before  the  stigma,  most  distinct  in  the  base  of 
cell  tst  Ri,  reappearing  at  the  base  of  cell  Ist  Mi;  a  white  vitreous 
l>lotch  beyond  the  stigma  occupying  the  outer  end  of  cell  2nd  R, 
and  the  base  of  Rj;  stigma  prominent,  full,  oval,  dark  brown;  v-ons 
brown.  Venation  (see  Plate  XVI,  fig.  2) :  Rs  rather  short,  arcuated; 
cell  1st  Mt  elongate,  narrow;  a  few  hairs  in  the  outer  cells  of  the 
wing,  in  cells  1st  ff,,  R,,  R,,  R,,  M,  and  Af,. 

Abdominal  tergites  light  yellow,  segment  two  ^th  a  broad  cross- 
band  at  about  midlength;  segments  two  to  eight  with  a  broad  apical 
cross-band,  giving  the  abdomen  a  banded  tigilne  appearance;  on 
the  shortened  apical  segments  the  banding  occupies  almost  the 
entire  sclerite;  stemites  one  to  four  pale  yellow,  five  to  eight  dark 
brown.  Hypopygium  with  the  eighth  te^pte  large,  the  caudal 
margin  almost  straight.  Ninth  tergite  (see  Plate  XIX,  fig.  44) 
lai^e,  the  caudal  margin  with  a  deep  U-sh&ped  notch,  the  margin 
provided  with  rather  numerous  hairs.  Ninth  pleurite  extensive 
but  incomplete,  the  pleural  suture  short,  curved  dorsad  at  its  tip; 
pleural  appendages  (see  Plate  XX,  fig.  61)  two,  an-outer  fleshy  lobe, 
moderately  long,  provided  with  numerous  hairs;  inner  lobe  more 
complex,  consisting  of  a  flattened  blade  directed  dorsad,  at  the 
base  on  the  outer  edge  with  a  sharp  chitinized  tooth.  Ninth  stemite 
(see  Plate  XVII,  fig.  24)  rather  restricted,  along  the  ventral  median 
line  profoundly  incised.  Eighth  stemite  extensive,  the  caudal 
margin  with  a  deep  and  broad  U-shaped  notch. 

Habitat. — Northeastern  North  America. 

Holotype,    cf,   Station   Isle,   Go-Home  Bay,   Muskoka   District. 
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ened.  Legs  with  the  coxse  dull  yellow,  a  little  suffused  with  hnnni 
on  the  anterior  outer  face;  trochanters  yellowish  brown;  femon 
dull  yellow,  the  tip  narrowly  dark  brown;  tibise  dull  yellomsh 
brown,  BOon  passing  into  dark  brown;  tarsi  dark  brown.  Wing! 
grayish  subhyaline;  stigma  moderately  indistinct,  brown.  Venatkn 
(see  Plate  XVI,  fig.  3);  Rs  long;  cell  Mi  petiolate;  basal  deflect 
of  Cui  and  the  cross-vein  m-cu  beyond  the  fork  of  Af, 

Abdomen  with  the  tei^tes  brownish  yellow,  the  caudal  margin  of 
each  sclerite  dark  brown,  sending  a  broad  median  line  forward, 
forming  a  X-shaped  mark;  on  the  apical  segments  only  the  median 
vitta  persists;  lateral  margins  of  the  tergites  with  the  anterior  half 
grayish,  the  caudal  half  dark  brown;  an  interrupted  median  line 
on  the  stemites. 

The  paratype  is  quite  similar  to  the  type  with  the  following  excep- 
tions and  additions:  antennal  flagellum  dark  brownish  black;  tbp 
thoracic  stripes  very  dark  brownish  black  with  the  ground-color 
light  yellow;  the  pattern  on  the  abdomen  is  indistinct  but  indicated. 

Habitat. — Northern  United  States  and  Canada. 

Holotypc,  9 ,  Mt.  Washington,  N.  H. 

Paratype,  9 ,  Farewell  Creek,  Southern  Saskatchewan,  Canada; 
September,  1907. 

The  type  is  in  the  collection  of  the  Boston  Society  of  Natural 
History;  the  paratype  is  in  the  collection  of  the  author. 

This  small  Tipula  bears  a  remarkable  resemblance  to  certain 
species  of  Nephrotoma,  especially  N.  vittula  Loew,  which  is  likewise 
a  northern  form.  The  thoracic  stripes  in  vittula  are  described  as 
being  black,  but  specimens  in  the  collection  of  the  Boston  Society 
of  Natural  History  have  the  stripes  rich  reddish  chestnut  and  are 
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palpi  light  brown,  the  teniiinal  segment  darker.  Antennae  with 
the  four  basal  segments  light  yellow,  the  remainder  light  brown,  the 
basal  swelling  of  each  segment  only  a  little  darker  than  the  remainder 
of  the  segment.  Front  with  a  small  tubercle;  head  light  gray  with 
a  ver>'  narrow  brown  line  extending  from  the  middle  of  the  tubercle 
caudad  to  the  occiput. 

Thoracic  dorsum  light  gray  with  rather  indistinct  brown  stripes, 
the  median  stripe  broader  in  front,  narrowed  behind,  indistinctly 
split  by  a  pale  middle  vitta;  lateral  stripes  narrower  and  less  dis- 
tinct; scutum  pale  grayish  white,  the  middle  portions  of  the  lobes 
brown;  jxistnotum  and  scutellum  dull  yellow,  rather  thickly  dusted 
with  grayish  white.  Pleura  rather  pale  gra>nsh  white.  Halteres 
pale,  the  knob  brown.  I^gs  with  the  coxaj  pale  dusted  with  whitish; 
trochanters  pale  yellow;  femora  dull  yellow  passing  into  brown 
toward  the  tip;  tibiae  and  tarsi  brown.  Wings  whitish  subhyaline, 
the  costal  cell  more  yellowish;  tip  of  the  wing  broadly  dark  broMm; 
an  indistinct  interrupted  brown  cross-band  from  the  stigma  along 
the  cord;  a  brown  cloud  at  the  origin  of  /?«,  at  the  arculus,  at  two- 
thirds  the  length  of  cell  M.  Venation  (see  Plate  XVI,  fig.  4):  tip 
of  Rt  atrophied. 

Abdominal  tergites  dull  yellow  with  a  median  brown  longitudinal 
line  on  the  first  segment;  remaining  tergites  yellowish  brown^ 
segment  seven  and  the  caudal  portioas  of  six  largely  dull  yellow; 
segment  nine  dark  brown.  Stemites  dull  yellow,  segments  six  to- 
nine  more  brownish.  Male  genitalia  (see  Plate  XVIII,  fig.  32) 
with  the  eighth  tergite  narrow.  Ninth  tergite  (see  Plate  XIX, 
fig.  45)  subquadrate,  the  caudal  margin  deeply  and  broadly  concave, 
a  blunt,  rounded  lolx?  on  either  side  of  this  concavity,  a  sharp  median 
tooth  and  a  smaller  denticle  midwav  between  the  median  tooth 
and  the  roundc^l  lobe.  Ninth  pleurite  rather  small,  complete,  the 
dorso-caudal  margin  produced  into  a  sharp  point  which  is  directed 
caudad;  the  ventro-caudal  portion  rounded  and  provided  with 
abundant  rather  long  hairs;  pleural  appendages  two,  the  outer 
appendage  a  slender,  small,  fleshy  lobe,  subsigmoid  to  cylindrical 
in  shape:  the  inner  pleural  lol)e  is  complex,  coasisting  of  a  large, 
flattemnl  portion  which  is  produceil  in  front  into  a  nuxlerately  sharp 
point  which  is  direct(»d  cephalad:  underneath  the  base  of  this  point 
on  the  anterior  or  cephalic  margin  is  a  black,  chitinized  lobe  which 
is  directed  laterad;  the  base  of  this  appendage  is  hollowed  out  into 
a  con.«5picuous  cui)-shaped  Io1k»  which  is  directc^l  laterad  and  l>ears 
a  small,  sharp  spine  l>ehind  and  In^neath. 
31 
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HaMtai. — Northeastern  United  States. 

Holotype,  cf,  Orono,  Penobscot  Co.,  Maine,  June  14,  1913 
(Alexander). 

Paratype,  No,  1,  <p.  North  Mt.,  Luzerne  Co.,  Pa,,  June  11  (John- 
son); paratype  No.  2,  cf,  without  locality,  labelled  "Packard"  and 
the  label  "angulata  =  258"  in  Loew's  writing;  this  is  the  specimMi 
mentioned  by  Loew  in  the  description  of  angulata. 

The  type  is  in  the  collection  of  the  author;  paratype  No.  1  in  the 
collection  of  Mr,  Johnson;  paratype  No,  2  in  the  collection  of  the 
Museum  of  C-omparative  Zoology. 

The  second  paratjire  is  quite  pale  in  color,  and  this  may  be  due 
to  the  teneral  condition  of  the  fly. 

The  specific  name  is  that  of  the  Indian  tribe  formerly  occupying 
a  large  portion  of  the  State  of  Maine, 

This  species  was  taken  in  a  small  woodland   at   Orono,   Maine. 
These  woods  are  Canadian  in  aspect,  the  main  floral  constituents 
being  coniferous  trees,  Abies,  Picea,  Tsuga  and  Thuja  and  the  ground 
cover  of  Coptis  trifolia,  Linncea  borealis  americana,  etc.     The  insect 
occurred  along  a  small  stream  flowing  through  rather  low  ground 
and  supporting  a  very  rich  crane-fly  fauna.     Most   of  the  species 
were  swept  from  boughs  of  trees,  fern  growth,  etc.,  or  caught  id 
flight  or  swarming.     The  more  conspicuous  species  on  this  day  were 
Dicranomyia  pudica,  D.  kceretica,  D.  haiteraia,  D.   pubipennis,  Lim- 
nobia  solitaria,  Rhyphotophus  meigeni,  in  small  swarms,  R.  rubeilut, 
in  very  large  swarms,  Erioptera  venusta,   E.  vespertina,   Gonomyia 
subcinerea,  Epipkragnui  fasdapennis,  Limnophila  rufibasia,  L.  breri- 
furca,  L.  fuscomria,  L.  quadrala,  Atlelphomyia  minuta,  RhapftidtA^U 
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nent;  a  narrow  impressed  median  furrow  which  is  lined  with  whitish. 
Ninth  pleurite  complete,  elongate  oval,  not  in  contact  with  tix 
tergite;  outer  appendage  a  short,  cylindrical,  rather  stout,  fleshy 
lobe  with  rather  numerous  long  hairs;  inner  appendage  (sec  Hat* 
XXI,  fig.  76}  complex,  a  very  compressed  lobe  which  is  notched  on 
its  inner  face  and  here  heavily  chitinized.  Ninth  stemite  ejttenave. 
gently  concave  beneath  on  the  caudal  mar^n;  on  either  side  just 
ventrad  of  the  pleurites  with  a  large  pale  oval  lobe  ivblch  is  denady 
punctulate  on  the  outer  ventral  half.  The  penis-^uard  (see  Plate 
XXI,  fig.  75)  is  prominent,  the  tip  a  little  expanded,  consisting  of  t 
rounded  apical  lobe  subtended  on  either  side  by  s  sharp,  chitiniied 
tooth.  Eighth  stemite  almost  straight  across  the  caudal  margin; 
on  either  side  a  V-shaped  group  of  stout,  conspicuous  hairs,  there 
being  about  24-30  in  each  group. 

Habitat. — Northeastern  United  States  and  Canada. 

Holotj-pe,  d',  Mt.  Desert  Isle,  Hancock  Co.,  Me,,  August  31, 
1913  (Alexander). 

Allotype,  9 ,  Fort  Kent,  Aroostook  Co.,  Me.,  August  19,  1910 
(Johnson) . 

Paratypes,  No.  1,  2  d"'s,  Ashland  Junction,  Aroostook  Co.,  Me., 
August  16,  1910  (Johnson) ;  No.  3,  d"  9 ,  Grand  Lake,  Newfound- 
land, July  25,  1906  (Brj-ant);  No.  5,  rf,  no  locality,  labelled 
"Packard." 

Paratype  No.  5  bears  the  manuscript  name  "Icemgata"  in.Loew's 
script. 

The  type  and  paratype  No.  4  in  the  collection  of  the  author; 
the  allotype  and  paratypes  1  to  3  in  the  collections  of  Mr.  JohnMn 
and  the  Boston  Society  of  Natural  History;   paratype  No.  5  in  the 
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the  caudal  margin  on  the  sides;  ninth  tergite  dark  brown,  the  caudtl 
margin  broadly  dull  yellow;  hypopy^um  reddish ;  stemites  yellowish, 
on  segments  four  to  eight  becoming  much  darker,  the  caudal  marpi 
broadly  paler,  more  yellowish.  Hypopygium  (see  Plate  X\ll[, 
fig.  33)  with  the  ninth  tergite  (see  Plate  XIX,  fig.  47)  thickened, 
tumid,  with  a  very  deep  shield-shaped  notch  continuing  back  almost 
one-half  the  length  of  the  sclerite,  the  lateral  lobes  rather  pointed; 
a  prominent  point  on  the  middle  line  beneath,  this  directed  caudwL 
Ninth  pleurite  (see  Plate  XX,  fig.  62)  rather  extensive,  neariy  com- 
plete, the  caudal  margin  produced  caudad  into  a  proRunent  lobe: 
a  subtriangular  fleshy  lobe  (a)  from  the  caudal  margin  of  the  pleurit« 
beneath,  this  lobe  densely  covered  with  prominent  setiferoiis  papillc 
directed  caudad  and  laterad;  pleural  appendages  consisting  of  an 
outer,  rather  larger,  cylindrical,  pale  fleshy  lobe  which  is  provided 
with  numerous  long  hairs;  inner  appendage  complex,  consisting  of  « 
broad,  pale,  flattened  and  very  compressed  lobe,  suboval,  with  the 
cephalic  outer  margin  produced  outward  as  a  black,  more  chitinised 
bar  which  is  connected  with  the  main  lobe  only  at  its  base.  Ninth 
stemite  deeply  divided  by  a  profound  cut  in  which  hang  two  pen- 
dulous lobes  from  the  ventral  inner  portions  of  the  ninth  pleurite, 
these  lobes  with  numerous  long  hairs  at  the  tip  only.  Eighth  steniite 
almost  straight  across  the  caudal  margin.  Penis^uard  very  complex, 
ventrally  near  the  tip  with  two  sharp  straight  points  on  each  dde; 
anal  tube  prominent,  pale. 

Female. — Frontal  prolongation  of  the  head  rather  short,  brown; 
palpi  short,  dark  brown.  Antennie  short,  the  two  basal  s^ments 
rich  brown,  flagellum  dark  brown,  unicolorous.     Head  rich  brown, 
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elusive  that  the  condition  can  be  stated  definitely  at  this  time. 
The  males  (spedom)  are  very  light  colored,  yiellowish;  the  fenuJei 
(fuliginosa)  are  dark  brownish  to  almost  black.  This  is  the  first  case 
of  dimorphism  in  the  Tipulidte  that  has  come  to  my  notice,  but  the 
related  species,  jejuna  Johnson  and  taughannock  sp.  n.,  certainly 
belong  here. 

Thi.s  evidence  of  dimorphism  in  the  species  that  is  before  me  is  u 
follows:  a  male  and  a  female,  taken  in  copulation,  coIlecte<I  at  Ira, 
Summit  Co.,  Ohio,  by  James  S.  Hine.  A  male  and  a  female  secured 
in  copulation  and  actually  pinned  while  still  "in  coitu,"  collected 
at  light,  Boston,  Mass.,  June  1,  1914,  by  H.  M.  Parshley.  The 
final  evidence  is  the  finding  of  two  crane-fiy  pupfe  in  the  d^bria 
beneath  the  nest  of  a  turkey  vulture,  on  Jacksons  Island,  Md., 
May  23,  1913,  by  Messrs.  Barber  and  Shannon.  The  material 
was  taken  to  the  laboratorj-,  and  both  specimens  emerged  on  May  23, 
1913,  one  a  male  speciosa,  the  other  a  iema\e  fuliginosa  f 

On  June  13,  1914,  on  Buell  Mt.,  Fulton  Co.,  N.  Y.,  the  males  of 
this  fly  were  common  on  the  mountain  side  in  the  open  shady  woods. 
One  female  was  taken.  The  males  were  usually  found  flying  up  a 
tree-trunk,  beginning  low  down  near  the  base  of  the  tree,  ascending 
by  a  partly  flying,  partly  climbing  motion.  They  were  undoubtedly 
searching  for  the  retiring  females,  as  has  been  observed  io  otha 
woodland-inhabiting  species,  as  fragilis  and  others, 

Tipnla  h«rmsa&i«  a.  a. 

Tipuia  fasciala  Loew;    Berliner  Entomolof;ische  Zcitschrift,  vol.  7,  p.  279, 

I8B3  (non  Tipuia  faidata  LinnKUs,  1767). 

The  Loewian  name,  fasciata,  is  a  primary  homonym  of  that  of 
Linnseus,  and  the  species  is  herewith  changed  as  above.     The  insect 
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na^iis  ver>'  long  and  slender,  reddish  brown.  Palpi  dark  brown. 
Antennae  rather  elongated  in  the  male,  the  scape  yellowish  brorni, 
segments  three  to  five  with  the  base  of  a  paler  brownish  yellow  than 
the  remainder  of  the  segment,  the  terminal  flagellar  segments  uni- 
formly broii^Ti;  segments  of  the  flagellum  with  a  short  basal  enlarge- 
ment which  is  alx)ut  one-third  of  the  length  of  the  segment.  Head 
light  gray. 

Pronotum  pale  broA^Ti,  the  scutellum  deeply  divided  medially 
by  an  impressed  black  line  which  ends  on  the  caudal  margin  of  the 
scutum.  Mesonotal  pr»scutum  brownish  gray  without  distinct 
stripes  excepting  the  single  ver>'  narrow  median  vitta  which  runs  to 
the  suture;  scutum  with  the  lobes  dark  gray,  the  median  area  paler, 
brown;  scutellum  pale  yellowish  white  with  a  sparse  light  gray 
bloom;  postnotum  light  gray  with  a  delicate?  impressed  median 
line  on  the  caudal  half.  Pleura  clear  light  gray.  Halteres  brown. 
Legs  not  elongated  as  in  the  closely  allied  perlongipes  Johnson,  with 
the  coxfie  pale  brown  with  a  sparse  grayish  bloom;  trochanters  and 
femora  yellow,  the  latter  narrowly  dark  brown  at  the  apex;  tibi» 
light  brown,  the  terminal  portion  dark  brown;  tarsi  yellowish  brown. 
Wings  light  brown,  the  costal  region  more  yellowish;  the  stigma  pale 
broi^Ti;  a  vitreous  band  l^fore  the  cord  extending  into  cell  1st  Mt; 
vein  Cu  and  its  branches  indistinctly  seamed  vnth  hTovmish.  Vena- 
tion: Rs  long;  cross- vein  m-cu  at  the  fork  of  3/,  ver>'  long  and 
prominent  (see  Plate  XVI,  fig.  6). 

Abdomen  with  the  first  tergite  grayish,  the  remainder  dark  brown; 
segments  three  to  five  with  the  caudal  margin  conspicuously  pale 
silver}' ;  tergite  three  with  a  broad  basal  band  destitute  of  hairs 
and  including  a  transverse  rectangular  area  that  is  provided  with 
large,  coarse  punctures;  this  does  not  occur  on  the  succeeding 
tergites;  stemit<^«  brown,  the  lateral  margins  and  the  apices  a  little 
more  yellowish.  Hypopygium  (s(»e  Plate  XVIII,  fig.  34)  as  in 
perlongipes  Johason,  sulphurea  Doane,  et  al.,  the  ninth  tergite  prac- 
tically fused  with  the  stemo-pleural  region  into  a  continuous  ring; 
there  is  a  ver\'  indistinct  groove  betwet»n  the  tergite  and  sterno- 
pleurite;  region  of  the  ninth  tergite  (see  Plate  XIX,  fig.  48)  smull, 
the  caudal  margin  straight  across  or  nearly  so  with  a  very  broad 
median  lobe  which  is  weakly  divide<l  by  a  U-shaped  mcnlian  notch; 
viewed  from  the  side,  this  median  lobe  is  high  and  prominent,  the 
caudal  end  blackened,  spiculose.  Ninth  stemo-pleurite  extea*<ive, 
the  pleural  suture  indicated  beneath,  the  pleural  region  cylindrical, 
produced  caudad;    outer  pleural  appendage  a  flattened,  subrectan- 
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gular  lobe  with  a  small  lobule  on  the  ventral  outer  edge,  ihU 
appendage  pale  and  covered  with  a  dense,  pale  pubescence;  the 
inner  appendage  is  also  pale  and  fleshy,  arising  from  the  apex  of  tbe 
pleural  region  just  inside  the  outer  pleural  appendage ;  this  appendafx 
is  darker  colored,  thicker,  reddish  yellow;  from  the  notch  between 
the  pleurite  and  the  stemite  arises  a  flattened,  chitinized  appendage. 
Ninth  stemite  divided  to  the  very  base  by  a  split  which  widehs  oiH 
behind.     Eighth  stemite  unarmed. 

Habitat. — Arctic  America, 

Holotype,  cf,  Fort  Resolution,  Hudsons  Bay  Territorj',  Canada 
(KennJcott). 

The  type  is  in  the  collection  of  the  Museum  of  Coraparaiive 
Zoolog>-  where  it  bore  the  manuscript  name  of  teira  in  Ijoew's  writiof;. 
This  species  is  dedicated  to  the  intrepid  Arctic  explorer  and  collector, 
Robert  Kennicott. 

This  species  can  be  confused  only  with  the  more  southern  per- 
longipes  Johiuson,  from  which  it  may  be  separated  by  the  following 
key: 

1.  Antennse  bicolorous;  thorax  pale  yellow  with  three  brown  stripes, 
the  lateral  pair  less  distinct  than  the  median  one;  legs  long 
{male,  fore  leg,  femur,  10  mm.;  tibia,  11,8  mm.;  middle  I^. 
femur,  11.3  mm.;  tibia,  11.5  mm.);  male  hypopygium  with  the 
median  lobe  of  the  ninth  tergite  entire  or  tbe  bifid  nature  barely 
indicated;  outer  pleural  appendage  long  and  narrow,  narrowed 
at  both  ends;  ninth  stemite  extensive,  deeply  incised,  the 
maigins  of  the  incision  closely  appressed  forming  a  carinate 

ridge    (Eastern   United   States) perUmgipes   Johnson.* 

Antennie  unicolorous  or  nearly  so;    thorax  gray   with   a  single 
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narrow;  eighth  tergite  with  the  margins  flattened,  conspicuously 
expanded;  tei^al  valves  of  the  ovipositor  long,  pale  (Hudsons 

Bay  Territorj') piliceps  t-p.  jl 

Color  of  the  thorax  blue-gray  with  the  stripes  almost  black, 
broad,  and  the  median  pair  tending  to  become  confluent; 
median  vitta  of  the  head  distinct;  dorsal  abdominal  vitt« 
broader,  more  diffused;  eighth  tergite  with  the  margins  not 
conspicuously    expanded;     tergal    valves     of     the     D\npositor 

smaller  (Northern  Greenland;  Polaris  Bay) besselai  0.  S.' 

Tipnis  ImpertBcU  sp.  n. 

Coloration  grayish  brown,  the  thoracic  stripes  indistinct;  ceil 
ist  Ml  open  by  the  atrophy  of  the  medial  cross-vein. 
Female. — Length  about  11  mm.;  wing,  10,5  nun. 
Frontal  prolongation  of  the  head  rather  short,  yellowish  brown. 
Palpi  brown.  Antennfe  uith  the  basal  segments  dull  yellow,  the 
flagellum  dark  brown;  antennae  rather  long  for  this  sex.  Head  dull 
gray  with  a  narrow  dark  brown  median  vitta. 

Pronotum  dark  grayish  brown,  the  scutellum  more  yellow  on  the 
sides.  Mesonotal  praescutum  dark  grayish  brown,  the  stripes  id  the 
type  specimens  indistinct;  scutellum  a  little  paler.  Pleura  with 
the  mesopleurffi  rather  clear  gray,  the  posterior  pleurites  dull  light 
yellow.  Halteres  dull  in  color,  the  knobs  darker  brown.  Legs 
with  the  coxfE  dull  yellow,  suffused  basally  with  grajn'sh  brown; 
trochanters  brownish  yellow;  femora  dull  yellow,  broadly  dark 
brown  at  the  apex;  tibise  similar,  narrowly  dark  brown  at  the  apex; 
tarsi  brown.  Wings  light  gray,  the  stigma  yellowish  brown;  an 
indistinct  vitreous  band  before  the  stigma.  Venation  (see  Plate 
XVI,  fig.  9). 
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Holotype,  9  ,  Labrador  (Packard). 

Paratype,  9 ,  topot>npic. 

The  types  are  in  the  collection  of  the  Museum  of  Comparative 
Zoolog}'.  The  specimens  bear  the  number  395  and  the  manuscript 
name  as  given  to  the  species,  the  label  in  Loew's  writing. 

The  character  of  the  open  cell  let  Mt  is  almost  unknown  in  this 
genus,  but  since  lx)th  specimens  show  the  character  in  both  wings 
it  seems  that  the  manuscript  name  suggested  by  Loew  is  a  good  one. 
The  Tipula  alia  Doane  (Annals  of  the  EiUomological  Society  of 
Americdy  V,  44,  1912)  also  shows  this  venational  character. 

TipuU  oayaga  sp-  n. 

Coloration  gray  or  grayish  brown,  abdomen  yellow;  bases  of  the 
antennal  flagellar  segments  dark  brown,  the  segments  constricted; 
male  hypopygium  with  the  ninth  tergite  having  the  caudal  margin 
with  a  bifid  median  lobe. 

Male, — Length,  15-18  mm.;  wing,  16.8-18.5  mm.;  fore  leg,  femora, 
9.8  mm.;  tibiae,  11.8  mm.;  middle  leg,  femora,  11.2  mm.;  tibise, 
10.8  mm. 

Female, — Length,  24  mm.;  wing,  21  mm. 

Frontal  prolongation  of  the  head  rather  long,  above  grayish  to 
almost  white,  passing  into  yellowish  beneath ;  palpi  brown.  Antenn® 
rather  short,  scape  and  first  flagellar  segment  light  yellow;  remaining 
segments  of  the  flagellum  dark  brownish  black  at  the  base,  the 
remainder  of  each  segment  being  yelloi;\ish;  the  apical  segments 
are  more  uniformly  brown;  the  flagellar  segments  are  deeply  incised, 
the  two  ends  being  noticeably  enlarged.  Head  with  the  front  whitish, 
the  vertex  light  gray,  behind  the  eyes  more  suflfased  with  brown. 

Thoracic  pronotum  dull  yellow.  Mesonotal  praescutum  light 
gray  or  grayish  broHn  with  three  distinct  thoracic  stripes,  these 
stripes  pale  brownish  yellow,  distinctly  and  sharply  margined  with 
darker  bro^^Ti;  scutum  light  gray,  the  anterior  part  of  each  lobe  dark 
brown;  scutellum  and  postnotum  dull  yellow,  whitish  pollinose. 
Pleura  yellowish,  thickly  white  pollinose.  Halteres  pale  yellow  at 
the  base,  brown  at  the  tip.  Legs  with  the  coxae  yellow,  densely  white 
pollinose;  femora  yellow,  a  little  darkene<l  at  the  tip;  tibiae  light 
brown  soon  passing  into  the  dark  bro^^Ti  of  the  remainder  of  the 
legs.  Wings  pale  yellowish  subhy aline  to  hyaline,  the  costal  cell 
yellowish;  a  brown  stigmal  spot,  more  yellowish  in  front;  a  large 
vitreous  spot  before  and  behind  the  .stigma;  veias  dark  brown. 
Venation  as  in  Plate  XVI,  fig.  10. 

Abdomen  yellow,  the  tergites  two  to  eight  with  the  caudal  margin 
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blackish  or  grayish,  black  subterminally,  the  lateral  mar^Ds  broadly 
paler.  Hypopygium  with  the  ninth  tei^te  (see  Plate  XIX,  fig.  49) 
yellow  caudally,  black  basally,  with  the  caudal  mai^n  produced 
into  two  long  lobes  with  the  tips  blackened,  minutely  spiculosc 
Ninth  pleurite  very  extensive  though  incomplete,  the  pleural  sutUR 
Ijeing  indicated  beneath,  curved  dorsad  at  the  end;  the  ventral  inner 
angle  of  the  pleurite  is  densely  clothed  with  long  hairs;  two  pleural 
append^es  (sec  Plate  XX,  fig.  63)  the  outer  apptendage  Sattened. 
broad,  pale,  the  tip  obtusely  rounded;  the  inner  appendage  is  com- 
plex, more  chitinized,  with  a  ventral  arm  (v)  directed  caudad  and 
ventrad,  its  tip  with  a  few  scattered  irregular  teeth ;  the  dorsal  ann 
(d)  deeply  concave  beneath.  Guard  of  the  penis  long,  slender, 
prominent. 

Habitat. — Northeastern  United  States. 

Holotype,  d",  Simmons  Woods,  Fulton  Co.,  N.  Y-,  June  9,  1914 
(Alexander). 

Allotype,  9 ,  Orono,  Penobscot  Co.,  Me.,  June  14,  1913  (Alexand^). 

Paratypes,  Xo.  1,  3  cf's,  topotypic;  No.  4,  "The  Glen,"  Ithaca. 
Tompkins  Co.,  X.  Y.,  May  30,  1911  (Alexander);  No.  5,  2  d"'-*- 
Orono,  Penobscot  Co.,  Me.,  June  14,  1913  (Alexander);  No.  7,  9. 
Ithaca,  Tompkins  Co.,  N.  Y.,  reared,  May  13,  1914;  No.  8,  2  d"'s. 
Indian  Castle,  Herkimer  Co.,  N.  Y.,  June  13,  1915  (Alexander), 

The  types  are  in  the  collection  of  the  author. 

The  specific  name  is  that  of  the  Indian  tribe,  one  of  the  Five  Nations. 

The  type  specimen  was  taken  in  Simmon's  woods,  Gloversville, 
N.  Y.,  on  June  9,  1914.  It  occurred  along  a  small  woodland  stream 
supporting  a  rich  vegetation  with  decided  Canadian  tendencies,  the 
principal  species  being  Osrmmda  regalia,  0.  cinnanutmea,  O.  Clay- 
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The  insect  was  common  on  June  5,  1913,  in  a  woody  tract  along 
the  Stillwater  Bayou,  Orono,  Me.,  where  it  occurred  with  Dicranomyia 
liberta,  Eriopiera  caloptera,  E.  armalay  and  Tiptda  bella. 

The  fly  was  reared  from  a  large  aquatic  larva  found  in  the  Indian 
Spring  near  Ithaca,  Cayuga  Lake,  N.  Y.,  where  it  occurred  in  the 
l)eds  of  water-cress  {Radicula  nasturtium-aquaticum)  in  company  of 
other  Tipulid  larvae,  such  as  Pedicia  aUxwiUa^  Limnophila  quadrata, 
Tipula  (Mominalis  and  T.  bdla,  as  well  as  a  host  of  the  usual  aquatic 
organisms.  Other  larvae  of  this  species,  likewise  strictly  aquatic, 
were  found  in  Coy  Glen,  Ithaca,  N.  Y.,  a  rapid-flowing  gorge  stream. 

TipuU  triton  np.  » 

Coloration  light  yellow;  antennae  bicolorous;  thoracic  stripes 
reddi.sh  brown;  abdomen  with  a  series  of  alx)ut  four  conspicuous 
rounded  brown  spots  along  the  sides;  male  hypopygium  with  the 
ninth  tergite  trifid;  penis-guard  subtended  by  two  very  large  blade- 
like appendages  which  are  dra^^n  out  apically  into  sharp  |X)ints. 

Male, — Length,  13.2-13.5  mm.;  wing,  13.5-13.6  mm. 

Frontal  prolongation  of  the  head  rather  long  and  slendiT,  brownish 
yellow,  th(»  n&sus  distinct;  palpi  short,  bro^^Ti.  Antennae  moilerately 
long,  the  three  basal  segments  dull  yellow,  the  remaining  segments 
of  the  flagellum  with  a  distinct  dark  brown  ba.sal  enlargement,  the 
ai)ex  of  the  segments  bro^Tiish  yellow,  on  the  terminal  three  or  four 
segments  more  bro\niish.  Head  pale  yellowish  gray  vdXh  an  indis- 
tinct broA^Tiish  subimpressed  median  line. 

Thoracic  dorsum  light  yellow  with  thr(»e  indistinct  light  nnldish 
brown  stripes  of  which  the  median  one  is  bisected  by  a  narrow 
me<iian  ground  vitta;  the  lateral  pnescutal  stripes  begin  immediately 
l>ehind  the  prominent  pseudosutural  fovea?;  scutum  dull  light  yellow, 
each  lobe  with  two  reddish  brown  six)ts  which  are  approximated; 
scutellum  and  postnotum  dull  light  yellow.  Pleura  yellowish, 
heavily  whiti^^h  pollinosc*.  HaltcTes  rather  short,  the  st<»in  yellowish, 
the  knob  brown.  Legs  with  the  coxa?  yellowish,  whitish  iK)llinose; 
troc*hant(»rs  yc^llow;  femora  yellow,  the  apex  narrowly  brown;  tibiie 
yellowish  brown,  the  apex  narrowly  and  ver>'  indistinctly  darker; 
tarsi  dark  bro\^'n.  Wings  subhyaline  with  a  faint  bro\^'nish  tinges 
the  costal  cell  more  yellowish;  the  stigma  large,  light  brown,  indis- 
tinct; a  narrow  vitnK>us  band  lx>fore  the  stigma  extending  along 
the  cord  into  cell  /x/  3/j.     Venation  as  in  Plate  XVI,  fig.  11. 

Alnlominal  tergit<»s  brownish  yellow,  the  segments  six  and  seven 
dark  brown;  eight  yellowish,  the  ninth  reddish;  the  apic(*s  of  the 
segments  are  ver>'  narrowly  ringed  with  .silvers-;   on  segments  three 
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to  six  a  conspicuous  rounded  brown  spot  on  the  sides  of  the  segment 
near  the  base;  stemites  one  to  five  yellow  more  or  less  suffused  with 
brown,  the  terminal  selcritea  yellowish.  Male  hypopygium  witn 
the  ninth  tergite  {see  Plate  XIX,  fig.  50)  rather  prominent,  flatteneil. 
the  caudal  mar^n  with  s  broad  and  deep  U-shaped  notch  and  trifid. 
consisting  of  the  flattened  subacute  lateral  lobes  and  an  acute  median 
point;  an  indistinct  median  dorsal  furrow.  Ninth  pleurite  pronu- 
nent,  complete,  rounded  ovai.  The  outer  pleural  appendage  'jee 
Plate  XX,  fig.  65)  is  situated  near  the  end  of  the  sclerite,  strongly 
arcuated  in  the  form  of  a  boomerang,  pale,  covered  with  setigeroa- 
paptllfe,  the  apex  ending  in  a  conical  pale  homy  point.  The  inner 
pleural  appendage  (see  Plate  XX,  fig.  66)  is  more  chitinized.  the 
apex  heavily  chitinized  and  blackened,  deeply  split  into  two  lobes; 
around  the  notch  on  the  inner  face  of  the  appendage  is  a  group  of 
about  twelve  prominent  setigerous  tubercles;  a  group  of  about  four 
similar  tul>ercles  down  the  inner  side  of  the  appendage;  outer  face 
of  this  organ  «-ith  several  prominent  subparallel  ribs.  The  penis- 
guard  viewed  from  the  side  (see  Plate  XXI,  fig,  79)  deeply  bilobed 
by  an  oval-rounded  notch;  the  ventral  margin  is  produced  into  the 
gonapophyaes  which  are  much  longer  than  the  peois-guard  which 
they  subtend  (see  Plate  XXI,  fig.  78) ;  these  latter  are  flattened  and 
blade-like,  the  apex  produced  into  a  point.  Ninth  stemite  scarcely 
if  at  all  notched  medially  beneath,  the  caudo-lateral  angle  beneath 
the  pleurite  with  a  broadly  rounded  lobe  which  is  densely  covered 
with  tubercles  bearing  long  yellowish  hair,  these  tending  to  be  con- 
torted at  their  apices.  Kightb  stemite  not  projecting,  the  caudal 
margin  straight  or  nearly  so,  bearing  a  tuft  of  long  yellow  hairs  on 
either  side,  including  two  long,  powerful,  chitinized,  decussate  bristle?. 
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Male, — Length,  15  mm.;  wing,  16.3  mm. 

Frontal  prolongation  of  the  head  long,  pale  brownish  yellow,  with 
a  sparse  whitish  bloom.  Palpi  almost  black.  Antenna  with  the 
three  basal  segments  dull  yellow,  the  remainder  of  the  flagellum 
unifonnly  dark  brownish.  Head  light  gray  with  a  subimpressed 
dark  ))rown  median  vitta. 

Pronotum  pale,  a  little  darkened  on  either  side  of  the  middle  line. 
Mesonotal  pra»scutum  dull  gray  with  darker  brown  vitt»,  the  median 
stripe  divided  into  two  by  a  very  broad  line  of  the  ground  color; 
lateral  stripes  indistinct;  scutellum  and  postnotum  much  clearer 
gray.  Pleura  with  the  mesopleura  clear  light  gray,  the  dorsal 
membrane  and  the  metapleura  dull  yellow.  Halteres  yellow, 
passing  into  dark  brown  on  the  knob.  Legs  with  the  coxse  and 
trochanters  dull  light  3'ellow,  the  former  sparsely  whitish  poliinose; 
femora  yellow,  darkened  at  the  apex;  tibise  and  metatarsus  yellowish 
broi;^!!,  the  segments  a  little  darkened  at  the  apex;  remainder  of  the 
tarsi  bro^^Ti.     Wings  as  in  Plate  XVI,  fig.  12. 

Alxlomen  with  the  sides  of  the  first  two  tergites  bright  yellowish,, 
the  dorso-median  line  and  the  remaining  tergites  brown;  segments 
li^ith  a  broad  lateral  and  a  narrow  caudal  pale  margin;  hypopygium 
reddish;  stemites  broA^Ti,  more  yellowish  laterally;  segments  three 
to  five  with  a  conspicuous  caudal  margin  of  the  same  color.  Male 
hypopygium  with  the  ninth  tergite  (see  Plate  XIX,  fig.  51)  rather 
small,  subquadrate,  narrowed  apically,  the  caudal  margin  with  a 
broad  V-shaped  notch  whose  edge  is  provided  with  a  few  chitinized 
tubercles;  a  shallow  dorsal  median  groove.  Ninth  pleurite  incom- 
plete, indicated  Ix^neath,  situated  high  up  on  the  caudal  face  of  the 
ninth  stemite  so  that  its  inner  dorsal  angle  about  touches  the  ninth 
tergite;  the  caudal  end  of  the  pleurite  is  produced  caudad  into  a 
flattened,  subspatulate  loin?  (see  Plate  XX,  fig.  67),  in  this  suggesting 
the  condition  found  in  T.  macrolabiSy  though  to  a  very  much  lesser 
degree;  a  few  scattered  black  hairs  at  the  base  of  the  sclerite  on  the 
outer  side,  outer  pleural  appendage  a  subcylindrical  fleshy  lobe  with 
numerous  long  pale  hairs;  inner  pleural  appendage  a  flattened  lobe 
which  li(*s  across  the  genital  chaml)er,  this  l)earing  a  sharp  spine 
behind  directed  outward  and  a  rounded  concave  lobe  directed 
dorsad,  the  two  l)eing  iH)rtions  of  a  high  dorsal  crest  of  the  appendage; 
cephalic  ann  of  the  appendage  hidden  beneath  the  ninth  tergite. 
Ninth  stemite  with  a  deep  \'-shaped  notch  beneath,  the  ventro- 
mediaii  area  pal(»,  submembranact»ous;  at  the  lateral  end  of  this 
notch  and  just  Inflow  the  pleurite  is  a  papillose  lobe  directed  inward 
32 
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and  bearing  a  dense  tuft  of  loi^  pale  hairs  at  the  apex,  these  ti^ 
han^^  penduously  in  the  notch  of  the  stemite.  Eighth  st^nitc 
extensive,  narrowed  posteriorly,  the  caudal  margin  broadly  U-shaped 
and  bearing  a  long  row  of  prominent  yellow  hairs  on  the  edge. 

Habiiat. — Arctic  America, 

Holotype,  d' ,  Fort  Resolution,  Hudsons  Bay  Territory  (Kennicott); 
in  copulation  with  the  allotype. 

Allotype,  9 ,  topotypic. 

Paratypes,  3  d"s,  9,  topotypic. 

The  type  material  is  in  the  collection  of  the  Museum  of  Compara- 
tive Zoology;  paratypes  in  the  collection  of  the  author.  The  speri- 
meus  bear  the  label  No.  137  and  the  chirotypic  name  '"ffimpfci" 
in  Loew'a  writing. 

The  species  is  dedicated  to  Dr.  Hermann  Loew. 
Tlpnla  mingw*  (p-  n. 

Allied  to  cindicomis;  color  brownish  yellow;  size  large;  win^ 
yellowish  subhyaline  with  the  vitreous  lunate  mark  extending  acmss 
the  cell  1st  M,  into  cell  M,;  male  genitalia  with  the  ninth  tergite  hav- 
,  ing  the  lateral  lolx>s  truncated,  not  pointed;  ninth  pleurite  complete. 

Male. — Length,  16  mm.;  wing,  18  mm.  Fore  leg,  femora,  9.2  mm. 
Hind  leg,  femora,  11.3  mm.;  tibiae,  13.8  mm. 

FeTnale.— Length,  20  mm. ;   wing,  16.2  mm. 

Frontal  prolongation  of  the  head  rather  long,  yellowish  brown; 
palpi  elongate,  brown.  Antennie  rather  short,  the  first  three  s^- 
mcnts  yellowish  brown,  the  remaining  segments  with  about  the 
basal  quarter  enlarged,  dark  brown,  reminder  of  the  segments 
medium  brown.  l)ecoming  darker  on  the  terminal  segments.  Head 
light   brown,   rather   broadly   marginc<l   with   yellowish    along   the 
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cell  M^y  sometimes  indistinct  and  difficult  to  detect;  veins  dark 
brown.  Venation  (see  Plate  XVI,  fig.  13):  Rt  beyond  cross-vein 
r  long,  persistent,  much  longer  than  Rt^i;  basal  deflection  of  Ra^% 
nearly  obliterated  so  that  the  radial  sector  is  in  a  line  with  Ra^%, 

Abdominal  tergites  with  a  dark  brownish  black,  interrupted, 
dorso-median  line;  a  much  less  distinct  pale  brown  lateral  stripe; 
ninth  segment  darker,  brownish  black;  the  caudal  margin  of  the 
segments  very  indistinctly  grayish;  stemites  pale  brown.  Male 
genitalia  with  the  ninth  tergite  large,  subquadrate,  the  caudal 
margin  with  a  deep  U-shaped  notch,  the  lateral  lobes  subtruncate, 
not  at  all  pointed.  Ninth  pleurite  large,  complete,  with  three 
appendages  (see  Plate  XX,  fig.  68)  the  outermost  and  most  caudad 
is  a  flattened  lol)e  which  is  narrowed  into  a  sharp,  curved  point  at 
the  tip,  the  outer  face  of  the  blade  of  this  appendage  is  densely 
provided  with  long,  delicate,  pale  hairs;  the  next  appendage  consists 
of  a  broad  foliaceous  blade  whose  inner  margin  near  the  tip  Is  pro- 
longed into  a  short,  black,  heavily  chitinized  lol>e  and  whose  main 
portion  is  produced  (»ntad  and  cephalad  into  a  conical  lobe;  the 
third  appendage,  which  lies  the  furthest  cephalad  but  is  almost  as 
far  laterad  in  position  as  the  first  appendage,  is  a  slender  fleshy  lobe 
which  is  d(»nsely  provided  with  long,  coarse,  black  hairs.  Ninth 
stemite  deeply  and  profoundly  split  medially,  at  its  caudal  angle 
bearing  a  short,  fleshy  pendulous  appendage  as  in  this  and  related 
groui)s  of  spc^cies  in  this  genus.  Eighth  sternite  with  the  caudal 
margin  broadly  concave,  this  concavity  with  alK)ut  a  dozen  long 
hairs,  the  sides  of  the  concavity  with  a  bunch  of  about  five  long 
reddish  hairs. 

The  female  has  the  antenna*  indistinctly  bicolored,  the  bases  of 
the  individual  segments  only  slightly  darkened;  in  some  specimens 
the  thoracic  stripes  are  quite  indistinct;  ovipositor  with  the  upper 
valves  broad  at  the  base,  rapidly  tapering  to  the  subacute  slender 
point;  lower  valves  shorter,  compressed-flattened,  blade-like,  acute 
at  the  tip. 

Habitat. — Northeastern  United  States. 

Holot}Tx»,  cT,  Bennett  Lake,  Hope  Township,  Hamilton  Co., 
N.  Y.,  altitude  1,500  feet,  Septeml)er  12,  1912  (Alexander). 

Allotj'pe,  9 ,  topotj-pic. 

Parat>T>es,  No.  1,  c?*,  Delaware  Water  (lap,  Warren  Co.,  N.  J., 
July  9  (Johason) ;  No.  2, 2  c?*  's,  Manilas,  Onondaga  Co.,  N.  Y.,  August 
20  (Comstock);  No.  4.  2  c^'a,  topotypic:  No.  G,  5  cT  9  ,  Plummer's 
Island,  Maryland,  July  21,  1915  (McAtee  and  Alexander);   No.  11, 
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6  d"  9 ,  Scott's  and  Difficult  Runs,  Fairfax  Co.,  Va.,  July  25.  I91i 
(McAtee  and  Alexander). 

The  specific  naine  is  that  of  the  Delaware  name  for  the  Iroquns. 

The  type,  allotype  and  paratypes  Nos,  4,  5,  9,  10,  15  and  16  arein 
the  collection  of  the  author;  paratype  No,  1  in  the  collection  of  Mr. 
Johnson;  paratypes  Nos.  2  and  3  in  the  Museum  of  Compantire 
Zoologj';  the  remaining  paratypes  in  the  United  States  Biolopnl 
Survey  collection. 

There  is  a  possibility  that  this  may  be  Tijntla  cindicomis  Doase, 
but  the  description  of  the  latter  implies  that  the  outer  lobe«  of  tht 
ninth  tergite  are  acute  as  in  Tijmla  submaculata  Loew.  Undo 
these  circumstances,  the  present  insect  must  be  considered  to  be 
distinct. 
Tipnla  montiooU  ap-  n- 

Coloration  yellowish;  antennte  bicolorous;  head  light  gray; 
thoracic  stripes  quite  indistinct,  brownish  orange;  wings  hyaline, 
the  costal  region  yellowish;  male  genitalia  with  the  ninth  twgit* 
large,  the  caudal  margin  deeply  U-shaped,  bearing  a  small  lobe 
underneath,  the  lateral  lolies  of  the  tergite  broad,  the  tip  &  slender, 
chitinized  point;  inner  pleural  appendage  with  the  caudal  ann 
pointed,  the  inner  arm  blade-iike,  draped  on  its  outer  face  with  a 
delicate  ribbed  membrane;  eighth  stemite  with  tw^o  great  tufts  (rf 
long  silvery  hairs. 

Male. — Length,  17-18  nun.;  wing,  18-19  mm. 

Frontal  prolongation  of  the  head  long,  rather  slender,  dull  yellow, 
a  little  gray  above;  paipi  brown.  Antenna  rather  short,  the  three 
basal  segments  yellow,  the  remainder  of  the  organ  with  the  swollen 
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nearly  so,  the  costal  region  light  yellow,  the  stigma  a  little  darker 
brown;  a  broad  vitreous  band  before  the  stigma,  along  the  cord 
and  into  cell  let  Af »;  a  vitreous  blotch  beyond  the  stigma  occupying 
most  of  cell  ^nd  Ri.    Venation  as  in  Plate  XVI,  fig.  14. 

Abdomen  dull  yellow  without  distinct  stripes,  the  caudal  margin 
of  the  tergites  three  to  eight  broadly  margined  with  silver>';  hypo- 
pygium  reddish.  Male  genitalia  with  the  eighth  tergite  rather  broad, 
the  margin  being  straight;  ninth  tergite  (see  Plate  XIX,  fig.  52) 
large,  the  caudal  margin  with  a  deep  U-shaped  notch  which  bears 
a  small  rounded  median  lobe  beneath;  the  dorsal  surface  bears  a 
broad  median  groove  or  depression  to  the  base;  the  lateral  lobes 
are  broad,  directed  caudad,  the  tip  a  cylindrical  chitinized  point 
which  is  directed  ventrad  and  slightly  inward.  Ninth  pleurite 
(see  Plate  XVIII,  fig.  35)  large,  prominent,  oval,  convex,  not  in 
contact  with  the  ninth  tergite;  appendages  two:  outer  appendage 
a  long,  cylindrical,  fleshy  lobe,  subsigmoid,  pale,  covered  with  long 
divergent  hairs;  inner  appendage  complex  (see  Plate  XX,  fig.  69), 
composed  of  a  caudal  lobe  which  is  directed  backward,  pointed, 
and  a  cephalic  lobe  which  is  compressed,  black  and  heavily  chitinized 
along  the  margin;  on  the  outer  face  of  this  blade  is  a  conspicuous 
membrane  which  is  provided  with  numerous  hair-like  ribs.  Ninth 
Btemite  extensive,  convex,  ver>'  deeply  notched  beneath  and  with 
a  pair  of  very  short  fleshy  lobes  which  bear  dense  tufts  of  long  yellow 
hairs,  each  decussate  with  the  tuft  of  the  opix)site  side.  Eighth 
stemite  (see  Plate  XVII,  fig.  26)  large,  prominent,  projecting  caudad, 
the  posterior  margin  with  a  rounded  notch  which  bears  a  dense  tuft 
of  long  silvery  white  hairs  on  each  side  of  the  middle  line. 

Habitat. — Eastern  United  States. 

Holotype%  cT,  Woodworths  Lake,  Fulton  Co.,  N.  Y.,  altitude 
1,600  feet,  June  18,  1914  (Alexander). 

Paratypes,  No.  1,  c?',  North  Mt.,  Luzerne  Co,,  Pa.,  June  8  (John- 
son); No.  2,  (^y  toiK)typic;  No.  3,  3  cf'V,  Sacandaga  Park,  Fulton 
Co.,  N.  Y.,  June  11,  1914  (Alexander);  No.  6,  2  d^'s,  Indian  Castle, 
Herkimer  Co.,  N.  Y.,  June  13,  1915  (Alexander). 

The  type  and  paratypes  2  to  7  in  the  collection  of  the  author; 
paratype  No.  1  in  the  collection  of  Mr.  Johnson. 

Tipnla  tutoaroim  np.  n. 

Coloration  yellowish;  antenme  bicolorous;  wings  yelloA^ish; 
thoracic  stripes  ver>'  indistinct;  male  genitalia  with  the  ninth 
tergite  ver>'  large,  deeply  notched,  the  lateral  lolx\s  produced  into 
longi  slightly  cur\*ed  horns;  the  outer  pleural  lobe  is  produced  into 
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a  very  conspicuous  curved  hook;   eighth  stemite  with  two  strong 
decurved  bristles  on  the  caudal  margin. 

Male. — Length,  16  mm.;  wing,  17.2  mm. 

Frontal  prolongation  of  the  head  rather  elongate,  shining,  doll 
yellow;  palpi  dull  yellow,  the  two  terminal  segments  brown.  \a- 
tenme  short,  the  three  basal  segments  yelloir,  remainder  of  the  orgui 
with  the  basal  swelling  of  each  segment  brownish  black,  the  remainder 
yellow,  the  two  terminal  segments  a  little  darker.  Head  browsi^ 
yellow,  an  indistinct  brown  median  Une  extending  the  length  of  iIk 
head. 

Thoracic  dorsum  dull  light  yellow,  unstriped  or  nearly  so,  the 
usual  interspaces  on  the  prEcscutum  being  a  little  more  graxi^ 
only.  Pleura  yellow,  sparsely  whitish  pollinose.  Halteres  rather 
long,  slender,  pale,  the  knobs  darker.  Legs  with  the  coxse  and  tro- 
chanters dull  yellow,  the  remainder  broken.  Wings  grayish  yellow, 
the  costal  region  and  the  stigma  brighter  yellow;  an  interrupted 
vitreous  band  before  the  stigma,  broadest  in  cell  1st  Ri  before  the 
stigma  and  in  cell  tat  M„  narrowly  connecting  the  two  along  the 
cord;  a  small,  indistinct,  vitreous  spot  beyond  the  stigma.  Venation 
as  in  Plate  XVI,  fig.  15. 

Abdomen  dull  brownish  yellow.  Male  genitalia  (see  Plate  XVIII, 
fig.  36)  with  the  eighth  tergite  prominent,  its  caudal  margin  straight 
across.  Ninth  tergite  {see  Plate  XIX,  fig.  53)  very  long,  subquad- 
rate,  the  caudal  margin  with  a  deep  acute  notch,  the  lateral  lobe^ 
produced  into  long,  somewhat  curved  horns  which  are  directed 
slightly  inward,  the  extreme  tip  ventrad.  Ninth  pleurite  (see  Plate 
XX,  fig.  64)  complete,  rather  .small,  the  dorsal  end  sharply  angiit«r 
and  barely  attaining  the  ninth  tergite;    appendages  two:    a  short, 
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Habitat. — Eastern  United  States. 

HolotyrH%  cf ,  GlencarljTi,  Fairfax  Co.,  Va.,  June  21  (Knab). 

Paratype,  cf ,  District  of  Columbia  (Osten  Sacken). 

The  type  is  in  the  collection  of  the  United  States  National  A^useum, 
the  paratype  in  the  Museum  of  Comparative  Zoology.  The  latter 
specimen  is  part  of  the  Loew  coUectipn  and  bears  the  manuscript 
name  '^hamata''  in  Loew\s  writing;  to  the  specimen  Osten  Sacken 
has  added  the  following  laljel:  "Notice  the  small  forceps  below  the 
large  one." 

The  s|>ecific  name  adopt<Kl  is  that  of  the  Indian  tribe  of  the  same 
title. 

Tipnlm  teminole  sp.  n. 

Coloration  yello^ash.  antennae  rather  indistinctly  bicolorous; 
thorax  brownish  yellow  without  distinct  stripes  in  alcohol;  wings 
pale  yellow  or  bro^mish  yellow,  the  costal  area  and  the  stigma 
darker.  Male  genitalia  \iith  the  ninth  tergite  square,  with  a  deep 
rectangular  notch,  the  lateral  lobes  rounded. 

Mali. — Length,  12.5  mm.;  wing,  12.6  mm.;  anteniue  about 
4.6  mm. 

Female  -  Length,  23.5  mm.;   ^^ing,  15.8  mm. 

Frontal  prolongation  of  the  head  rather  long,  moderately  slender, 
dull  yellow,  the  palpi  bro^mish  yellow.  Antenna*  rather  short, 
the  first  three  segments  yellow  or  yello^iish,  remainder  of  the  antennae 
with  the  basal  enlargement  dark  brown,  the  remainder  of  each  seg- 
ment brownish  y(»llow,  this  color  darker  on  the  terminal  segments 
so  that  the  color  at  this  point  is  more  unicolorous. 

Thoracic  dorsum  brownish  yellow  without  distinct  stripes  (in 
alcohol).  Pleura  dull  vellow,  indistinctly  marked  with  brown. 
Haltercs  rather  pal(»  throughout.  LegH  with  the  coxae  and  tro- 
chanters dull  yellow,  the  femora  similar,  a  little  darkened  at  the  tip; 
tibia?  and  tar>i  yellowish  bro^^n.  Wings  pale  yellow  or  brownish 
yellow,  the  costiil  cell  and  the  stigma  more  saturated,  the  latter 
rather  indistinct;  a  vitr(*ous  mark  before  the  stigma  extending  into 
cell  IM  Mz:  \m\<  l)rown.     Venation  as  in  Plate  XVI.  fig.  16. 

AlMlom(»n  light  yt»llow  with  a  brown  subbasal  s|X)t  on  the  sides 
of  the  tergites,  most  distinct  on  segm<*nts  two  to  five.  Hyiwpygium 
of  the  male  (sf»t»  Plate  XVIII,  fig.  37)  having  the  ninth  tergite  (see 
Plate  XIX.  fig.  54)  square  or  nearly  so,  with  a  deep  n^ctangular 
median  notch  on  the  caudal  margin,  the  adjacent  lobes  obtusely 
rounded.  Nintli  sternite  in  contact  with  the  ninth  tergite,  the 
pleurite  comi)l(*te  or  nearly  so,  the  pleural  suture  being  l>etter  indi- 
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cated  beneath,  shaped  as  a  straight  veatral  line  turned  dorsad  at  i« 
cephalic  end  almost  at  right  angles  to  the  ventral  base  line.  Pleural 
appendages  two,  the  outer  appendage  a  short,  rather  stout,  cylindrital 
lobe,  pale  and  fleshy,  which  is  provided  with  rather  numerous  hairs; 
inner  pleural  appendage,  a  Sattened  blade  with  the  cephalic  iatx 
notched  and  here  with  a  shortened,  Enger-like  lobe;  the  tip  of  this 
blade  is  quite  pointed,  chitinized;  a  triangular  lobe  from  the  ventco- 
caudal  face  of  the  pleura,  this  with  numerous  delicate  pale  hfurs  and 
a  few  short,  stout  ones,  Ninth  stemite  with  a  shallow  notch  cau- 
dally,  but  not  deeply  incised.  Eighth  atemite  (see  Plate  X\1I, 
fig.  28)  almost  straight  across  the  caudal  margin  with  a  small  pro- 
tuberance on  either  side  of  the  middle  line;  a  fringe  of  long  hairs 
across  the  caudal  margin,  one  or  two  on  the  outer  side  of  the  pro- 
tuberance much  stouter  and  curved.  Penis-guard  and  the  apopby»>es 
shaped  as  in  Plate  XXI,  fig.  77. 

Habitat. — Southeastern  United  States. 

Holotype,   d",  St.  Simons  Island,  Glynn  Co.,    Ga.,   April,   May, 
1911  (J.  Chester  Bradley,  coll.). 

Allotype,  5 ,  topotypic. 

Paratypes,  4  cf's,  topotypic. 

The  types  are  in  the  Cornell  University  collection,  paratypes  in 
the  collection  of  the  author. 

The  specific  name  is  that  of  the  native  Indian  tribe  formerly 
occupying  Florida  and  the  adjoining  regions. 
Tipola  penioilUU  'p-  b. 

Coloration  grayish;  thoracic  stripes  distinct;  wings  light  brown, 
the  tip  darker,  a  large  vitreous  spot  before  and  beyond  the  stigma; 
male  hypopygium  enlarged,  with  a  dense  pencil  of  stiflf  yellow  hairs 
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narrowly  split  by  a  pale  middle  vitta,  lateral  stripes  quite  indistinct; 
scutum  yellowish  brown  with  the  lobes  darker,  grayish;  scutellum 
yellowish  brown;  postnotum  light  gray.  Pleura  clear  light  gray, 
with  the  membranaceous  area  yellowish.  Halteres  rather  short, 
brown,  the  knobs  dark  brown  with  the  apex  more  yellowish.  Legs 
with  the  coxse  brown  with  a  sparse  grayish  bloom;  trochanters  dull 
yellow;  femora  brownish  yellow,  narrowly  tipped  with  dark  brown; 
tibise  and  tarsi  brown.  Wings  light  grayish  brown,  the  costal  region 
scarcely  darker,  the  wing-apex  darkened;  stigma  dark  bro^^;  a 
broad  vitreous  antestigmal  band  and  a  large  vitreous  spot  beyond 
the  stigma  in  the  apex  of  cell  second  Ri  and  base  of  cell  Rt, 

Abdominal  tergites  one  and  two  yellowish,  the  remainiag  4ergites 
dark  brown  with  a  narrow  dark  brown  median  vitta;  a  narrow 
caudal  margin  of  yellowish  silver;  stemites  yellow  with  a  broad 
median  triangle  on  segments  five  to  seven  with  the  apex  of  the 
triangle  at  the  caudal  margin;  segments  eight  and  nine  brownish 
yellow;  h>'popygium  enlarged.  Male  hypopygium  with  the  ninth 
tergite  large,  prominent,  the  dorsal  surface  flat  or  a  little  convex; 
the  caudal  margin  with  a  very  deep  V-shaped  notch,  the  lateral 
lobes  a  little  produced  on  the  outer  side.  Ninth  stemo-pleurite 
somewhat  restricted,  the  pleural  suture  not  well  indicated,  the 
pleurite  lying  on  the  dorso-caudal  face  of  the  stemite;  outer  pleural 
appendage  a  ver>'  slender  fiiiform  lobe,  fleshy,  pale,  with  long  hairs; 
inner  pleural  appendage  complex,  the  caudal  lobe  produced  into  a 
slender  cur\-ed  hook  which  is  bent  upward;  the  inner  lobe  is  flattened » 
the  anterior  margin  blackened  and  heavily  chitinized,  deeply  notched ; 
the  blade  with  a  protecting  mantle  of  delicate  fine  ribules  (as  in 
mofUicola),  Ninth  stemite  darker  colored  than  the  pleurite  and 
provided  nath  a  few  scattered  hairs,  deeply  notched  medially;  a 
stout  pendulous  lobe  which  l)ears  a  dense  tuft  or  pencil  of  long 
reddish  hairs,  this  pencil  directed  ventrad.  Eighth  stemite  large, 
prominent,  extending  far  caudad  and  its  concavity  forming  a  sheath 
for  the  ba^e  of  the  ninth  stemite;  the  lateral  angles  bear  dense 
tufts  of  long,  stout,  reddish-silver>'  hairs  which  are  decussate;  be- 
tween these  lolx^s  a  broad  median  projection  whose  lateral  angles 
are  slightly  recurved  and  whose  caudal  margin  is  broadly  concave: 
this  latter  lol)e  is  hidden  by  the  prominent  tufts  of  hair. 

Habitat. — Arctic  America. 

Holotyj)e,  cf ,  Hudsons  Bay  Territory,  (.'anada  (Kennicott). 

The  type  is  in  the  collection  of  the  Museum  of  Comparative 
Zoolog>',  where  the  spt»cimen  Ixjre  in  Loew's  writing  the  name  adopted 
herein.' 
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Tipnla  rancifarlak  sp.  a. 

Coloration  yellowish  brown;  antennai  flagellutu  umcolorous; 
thorax  without  distinct  stripes;  lateral  margin  of  the  abdomiiul 
tergites  with  five  brown  spots;  male  genitalia  with  the  ninth  ter^ 
broadly  concave  behind,  the  lateral  angles  produced  into  prominent 
blunt  horns  which  suggest  the  budding  horns  of  a  stag. 

Mak. — Length,  13  mm. ;  wiag,  13.5  ram. 

Female. — Length,  16  mm. ;  wing,  14.7  mm. 

Frontal  prolongation  of  the  head  moderate  in  length,  light  broini. 
the  nasus  prominent;  palpi  light  brown.  Antennae  with  the  three 
basal  segments  dull  brownish  yellow,  the  remainder  of  the  flagellmn 
almost  blacl{,  each  segment  with  a  basal  swelling,  the  segments 
with  a  whitish  pubescence.     Head  dark  gray. 

Pronotiini  and  the  dorsum  of  the  mesonotum  light  brown,  without 
distinct  darker  markings.  Pleura  pale  brownish  yellow,  Halteres 
ioi^,  rather  slender,  the  stem  pale,  the  knob  brown.  Li^s  with  tJie 
coxffi  yellowish;  the  trochanters  brownish  yellow;  femora  yellowish 
brown,  the  tip  dark  brown;  tibiaj  brownish  yellow,  the  tip  narrowly 
dark  Ijrown;  tarsi  brown.  Wings  light  grayish;  stigma  distinct, 
light  brown;  a  broad  vitreous  band  before  the  stigma  extending 
into  cell  M,;  a  very  small  vitreous  spot  beyond  the  stigma  in  the 
base  of  cell  R,;  veins  brown.    Venation  as  in  Plate  XVII,  fig.  17. 

Abdominal  tergites  brownish  yellow,  a  little  darker  dorsally, 
each  segment  with  the  caudal  margin  silvery;  tei^te  two  with  a 
large  rounded  spot  on  the  side  at  about  midlength;  tergites  three 
to  six  with  this  spot  basal,  conspicuous;  apical  ter^tes  brownish, 
the  liypopygium  more  reddish;  stemites  dull  brownish  yellow;  the 
sclerites  are  provided  with  numerous  scattered  black  hairs.     Male 
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and  covered  with  a  dense  whitish  pubescence.     Head  light  gray  with 
a  distinct  dark  brown  median  vitta. 

Mesonotal  prsescutum  dull  brownish  gray,  the  middle  \ntU 
broadly  divided  by  a  dull  gray  median  stripe  which  is  much  broada 
than  the  bro^v-n  margin  enclosing  it;  lateral  stripes  rarely  distinct; 
scutum  dull  bron'nish  gray,  the  lobes  a  little  more  brownish  medially; 
scutellum  and  postnotum  yellowish  gray  with  a  narrow  dark  brown 
median  stripe.  Pleura  light  gray,  the  dorsal  pleurites  more  yellowish. 
Halteres  rather  elongate,  the  stem  somewhat  pale,  the  knobs  laige, 
dark  brown.  Legs  with  the  coxse  dull  light  yellow  covered  with  a 
sparse  white  pollen;  trochanters  dull  yellow;  femora  dull  yellowish 
brown,  the  apices  indistinctly  darker  brown;  tibise  brown,  darkened 
at  the  apex;  tarsi  brown.  Wings  light  gray;  stigma  distinct,  dark 
brown;  a  pale  vitreous  band  before  the  stigma,  interrupted  in  the 
vicinity  of  cross-vein  r-m;  a  vitreous  spot  beyond  the  stigma  in  cell 
Snd  R,.     Venation  as  in  Plate  XVII,  fig.  18. 

Abdomen  dull  yellow,  quite  bright  in  places;  a  dorsal  brown  stripe 
which  is  almost  continuous,  interniptetl  only  by  a  narrow  silvery 
caudal  margin  to  the  individual  segments;  on  the  seventh  to  ninth 
segments  this  band  is  in  some  specimens  more  broadened  out  to 
cover  the  segment  or  nearly  so;  an  interrupted  brown  stripe  on  the 
sides  of  the  tergites,  this  consisting  of  a  lai^e  brown  blotch  about 
midlength  of  each  segment,  on  the  seventh  segment  often  becoming 
confluent  with  the  dorsal  stripe;  stemites  dull  yellow.  Male  geni- 
talia (see  Plate  X\'III,  fig.  39)  with  the  ninth  terpte  (see  Plate  XIX, 
fig.  56)  small,  subquadrate,  much  broader  than  long,  the  caudal 
margin  with  a  deep  \'-shaped  notch  whose  edge  is  chiUnized  and 
microscopically  denticulate.     Ninth  pleurite  incomplete,  the  pleural 
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stripes;    male  hypopy^um  with  the  ninth  tergjte  deefdy  notcbed 
medially;  eighth  stemite  not  armed  with  hair-bearing  lobes. 

Male. — Length,  14,2  mm.;  wing,  17.2  mm. 

Frontal  prolongation  of  the  hefid  moderately  long,  pale  browm^ 
white  above,  brown  on  the  sides,  the  nasus  distinct.  Palpi  ratlicT 
short,  dark  brown.  AntenniE  with  the  scapal  segments  dull  brownie 
yellow,  the  third  segment  yellowish  brown,  darkest  apicallv;  the 
remaining  segments  of  the  flagellum  dark  brown;  the  basal  oila^e- 
ment  brownish  black,  the  terminal  segments  almost  unifotin  in 
color;  antemuB  rather  long  and  comparatively  slender,  if  bent 
backward  extending  about  to  the  base  of  the  abdomen  or  a  littie 
beyond;  segments  of  the  flagellum  with  the  basal  portion  only  a 
little  more  enlai^ed  than  the  pedicel;  a  dense  white  pubescence  on 
the  antennal  segments.  Head  light  gray  nith  an  indistinct  median 
brown  suSusion. 

Mesonotal  priescutum  dull  yellow  with  three  broad  brown  stripes, 
of  which  the  median  one  is  indistinctly  bisected  by  s  paler  mediaD 
line,  which  in  tum  encloses  a  narrow  dark  brown    median  vitta: 
lateral  stripes  uniform  in  color,   short,   beginning  far   behind   the 
pseudosutural   fovea;    pseudosutural   fovete  dark   brownish   black; 
Hcutum  almost  uniformly  brown;    scutellum  and  postnotum  gray, 
the  latter  with  a  large  brown  spot  on  either  side  of  the  middle  line. 
Pleura  pale,   rather  densely   light  gray  pruinose.     Halteres  rather 
long,  light  brown,  more  yellowish  at  the  extreme  base.     Legs  with 
the  coxffi  light  brown,  dusted  with  gray;    trochanters  dull  yellow; 
femora  brownish  yellow,  narrowly  dark  brown  at  the  apex;    tibia 
light  brown,  tipped  with  darker,  the  tibial  spurs  light  colored  with 
the  apical  half  chitinized,  black;   tarsi  dark  brown.     Wings  with  a 
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Anleniue  longer,  the  flafellar  segments  not  con^trirt^  beyond 
ttie  \>a.'-3.\  enlai^ement ;  three  brown  stripes  on  the  mesxca 
pneifutum;  male  hjixipygiom  with  the  ninth  te«ite  tiTiii 
the  caudal  mar^  deeply  and  broa^ily  notched  laeoiiih: 
ninth  pk-urite  incomplete:  lobes  of  the  CAudo-iatenl  uict£ 
of  the  ninth  Htemite  not  pendulous,  directed  entad:  oAxk 
.ftemitc  n-ithout  lobes  on  the  caudal  margin  ._  dietaana  ^.i. 
TipnU  caiwtaBi  ^v- 

Ti[nil/i  cunrt'irit  Hay,  Journal  of  ib«  Af'sdemv  of  Natural  Srieaccs  ix  Pt-ir 
iHphia,  vol."  3,  p.  23  (JJsZfi. 

Tiimla  caiiii  ]»e«-;   Entiimologiwbe  Zeil£chrift.  vol.  7.  p.  3^    l<i^  . 

TipiiUt  infunrida  Loew;  Entomolopwbe  Zeiuchrift.  -vtii.  7.  p.  2^    IS63 

There  can  be  no  doubt  hut  that  the  three  names  givai  aSxsn 
represent  one  and  the  same  species.  Under  the  series  of  miKfmu 
determined  as  such  by  Lx>ew,  there  appears  a  specimen  which  bevs 
a  manuscript  label  in  Loew'»  writing  and  this  label  a  ^'in/uxata." 
The  type-series  of  casta  and  infuscata,  as  well  as  the  series  of  mndam. 
all  l>ear  the  same  manuscript  number  ^ven  to  the  specimois  by 
Osten  i^acken  (No.  95).  In  the  series  of  Tipula  eundaru  there  are 
two  females  dated  October  20;  it  is  well  known  that  infuxata  is  one 
of  the  few  autumnal  species  of  Kearctic  Tipula,  and  this  data  in 
regard  to  cunctoTis  only  confirms  the  q^onomy  of  the  species. 

The  Bicorkis  Group. 
The  small  group  of  species  that  constitute  this  diviaon  seem  to 
show  the  following  characters  and  tendencies:  The  nasus  is  vay 
short  to  indistinct;  the  coloration  Is  yellow  or  brownish  ydlom 
with  the  thoracic  stripes  usually  distinct;  the  body  is  provided  with 
abundant  short  hairs  on  the  head  and  on  the  thoracic  interspaces. 
The  venation  shows  the  cell  1st  M,  very  small  and  pentagonal  (largo* 
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vitreous  spot  before  the  stigma  extending  from  cell  tat  R,  into  the 
base  of  cell  Mi.  Venation  as  in  other  members  of  the  bicormt  gnop, 
but  the  cell  Ist  Mt  is  large  and  less  regularly  pentagonal  (see  FltU 
XVII,  fig.  20). 

Abdominal  tergites  bright  yellow;  a  narron-  median  brows  vitU 
beipnning  on  the  base  of  segment  two  extending  through  segiiKnt 
ax;  segments  seven  and  eight  yellow,  indistinctly  brown  medially; 
the  ninth  tergite  is  dark  brown,  pale  medially  on  the  caudal  haU 
above;  an  indistinct  sublateral  band  beginning  midlength  of  the 
second  segment,  ending  on  the  seventh  segment,  on  the  last  three 
segments  oblique;  lateral  mar^ns  broadly,  caudal  mai^na  nairowly 
yellowish  silvery;  stemites  dull  yellow,  narrowly  margined  wHb 
silvery;  ninth  pleurite  and  stemite  dark  brown.  Male  hypopypom 
(see  Plate  XVIII,  fig.  40)  with  the  ninth  tergite  (see  Plate  XLX. 
fig.  58)  tumid,  though  not  very  high,  the  caudal  margin  ahnoet 
transverse  with  an  indistinct  median  impression;  no  horns  or  lobes 
on  the  tergite;  the  ventro-caudal  margin  on  either  side  of  the  middle 
line  is  produced  into  a  flattened  edge  whose  inner  angle  is  blackened, 
chitinized,  and  sparsely  denticulate.  Ninth  pleurite  comi^ete, 
extensive;  the  caudal  margin  is  produced  into  a  broad,  flattened 
process  directed  caudad  and  slightly  dorsad  and  entad;  outer  pleural 
appendage  small  but  prominent  for  this  group  of  species,  elongste- 
cylindrical,  pale  with  a  few  scattered  long  hairs;  inner  pleural 
appendage  a  flattened  blade  which  is  broad  basally,  narrowed  into 
a  subacute  point,  the  caudal  margin  ciUate  with  long'yellow  hairs. 
Ninth  stemite  extensive,  the  dorso-caudal  angle  produced  entad 
and  slightly  vcntrad;  this  process  subacute  and  slightly  cbitinised; 
beneath  this  a  shorter  lobe  with  a  fringe  of  long  yellow  hairs,  those 
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lobes  to  the  middle  line  beneath;  the  veutro-caudal  edge  of  the 
ninth  tergite  is  concave  and  with  an  oval  notch,  the  lobes  tb» 
formed  (see  Plate  XXI,  Eg.  83)  directed  entad,  ventrad  and  sl^itlr 
-caudad,  heavily  chitinized,  minutely  dentictilate  and  provided  witk 
a  few  long  hairs.  Ninth  pleurite  complete,  rather  large,  subquadntt, 
the  dorso-caudal  angle  produced  caudad  and  slightly  dorsad  aod 
entad;  lobes  two,  flattened,  fleshy,  with  numeroiis  long  hairs.  Ninth 
stemite  rather  restricted,  the  caudal  margin  beneath  broadly  cot- 
cave,  the  lateral  lobes  prominent,  directed  entad  and  caudad,  the  tips 
expanded,  truncate,  the  lobe  with  numeroua  long  pale  halts  on  the 
inner  margin;  immediately  dorsad  of  this  lobe  is  a  small  rounded 
knob  bearing  numerous  hairs;  in  a  position  of  rest  this  knob  is 
invisible  from  beneath.  Gonapophyses  powerful  (see  Plate  XXI, 
fig.  82)  directed  caudad  and  slightly  dorsad;  they  occupy  the  venint 
.portion  of  the  genital  chamber,  each  one  consisting  of  a  cylindricai. 
heavily  chitinized  horn,  slightly  divergent  apically;  a  nairow  line 
of  short  atrigose  hairs  on  the  outer  face  of  each  horn.  Eighth  stemite 
large,  the  caudal  margin  truncated  medially  and  here  with  a  doise 
brush  of  long  pale  hairs. 

The  female  is  in  the  Loew  collection  and  bears  the  label  in  Ost«D 
Sacken'a  writing:  authentic  9  ,  caught  with  the  d*,  from  Delaware. 
The  female  is  quite  small,  the  wing  measuring  but  15  nun.  TIk 
abdomen  of  the  allotype  is  broken  oS,  but  another  specimeo  cornea 
close  to  bicomia  in  the  very  short  valves  to  the  ovipositor. 

Habitat. — Eastern  United  States. 

Holotype,  cf,  Oakiandon,  Hancock  Co.,  Ind.,  June  8,  1913 
(Morrison). 
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hairy,  the  distal  arm  long,  slender,  subcylindrical.  Ninth  pleurite 
rather  extensive,  the  caudal  margin  produced  into  two  prominHit 
flattened  processes,  the  more  dorsal  curved  toward  the  tip,  the  mon 
ventral  subspatulate,  straight;  outer  pleural  appendage  very  linj 
and  reduced,  occupying  the  notch  between  the  tergite  and  pleuritt, 
fleshy  and  bearing  a  few  long  hairs  at  the  tip ;  inner  pleural  appendage 
elongate,  slightly  curved,  with  numerous  long  hairs  on  the  out« 
face.  Ninth  stemite  with  the  dorso-caudal  angle  produced  inward 
as  a  long,  flattened  process  which  approaches  the  one  of  the  oppoate 
side  on  the  middle  line  beneath.  The  gonapophyses  are  powerful 
and  divaricated,  of  the  same  structure  as  in  T.  morrisoni.  Et^th 
stemite  extensive,  the  caudal  margin  indistinctly  trilobed,  the 
median  area  broadly  convex  and  bearing  a  dense  fringe  of  long  reddish 
hairs;  on  either  side  smaller  lobes  also  bearing  long  hairs. 

Habitat. — Northern  United  States. 

(P,  Norwich,  Vermont;  July  8,  1908  (Johnson) ;  2  cP  's,  1  P ,  Battle 
Creek,  Michigan  (Aldrich). 
TipnU  pftDUeyi  'p.  n. 

Coloration  dull  yellow;  antennse  with  the  basal  flagellar  segments 
bicolorous;  thoracic  stripes  indistinct;  body  with  numerous  short 
hairs;  male  genitalia  with  the  eighth  stemite  large,  enclosing  the 
ninth  stemite  in  its  concavity. 

Mate.— Length,  14.5-15  mm.;  wing,  15.2-16.4  mm.;  ant«nme 
about  4.6  mm.  Fore  leg,  femora,  9.6  mm.;  tibite,  11,6  nmn.;  middle 
leg,  femora,  8.8-9.5  mm.;  tibiffi,  9.8-10.3  mm.;  hind  leg,  femora, 
8.8-10.2  mm.;  tibis  10.1-12  mm. 

Female. — Length  about  15  mm.;  wing,  17.5  mm. 

Frontal  prolongation  of  the  head  dull  yellow,  palpi  short,  dull 
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(Shute);  No.  9,  &,  Dorchester,  Suffolk  Co.,  Mass.,  No.  482  (UhlCTi: 
No.  10,  d",  Eastport,  Washington  Co.,  Me.,  July  15  (Johnson  ; 
No.  11,  9  ,  Barber  Dam,  New  Brunswick,  June  25,  1914  (McKeoiier, 
No.  12,  cf,  Frederickton,  New  Brunswick,  June  10,  1914  (Tothill}; 
No.  13,  <?,  British  America  (Scudder);  No.  14,  c?,  Colorado  (H.  K. 
Morrison). 

Paratype  No.  6  bears  the  label  "scaphula"  in  Loew's  script. 

The  type  and  paratypes  1  to  5  are  in  the  collection  of  the  authw; 
the  allotype  and  paratypes  6  to  9  and  13  in  the  Museum  of  Com- 
parative Zoology;  paratype  10  in  the  Boston  Society  of  Natural 
History;  paratypes  11  and  12  in  the  New  Brunswick  Experiment 
Station  ;  paratype  14  in  the  United  States  National   Museum. 

This  species  is  dedicated  to  my  friend  and  companion,  Mr.  Howard 
S.  Parahley. 

Many  specimens,  including  the  type,  were  taken  along  the  Penob- 
scot River  near  the  Basin  Mills  during  the  twilight  and  early  evening. 
The  flies  were  on  the  wii^  and  quite  active. 

Explanation  op  Plates  XVI-XXI. 
PwTE  XVI —Wing-venation. 

Fig.    1. — Wing  of  Nephroloma  penumira;  R,,  Bt,  Ai,  etc.  ->  radial  veins;  .Vi, 
Mt,  Mi  =  medial  veins;  Cui  =  cubitus  2;  Snd  A  •*  second  aiuL 


Fig.    2— W 

ng  of  Tiputa  iCindolipuiaj  alomq 

Fin.    3- 

Fig.    4.— 

■■  T.  ixmbM. 

Fii-   5- 

"  T.  ■»■(».«,(.. 

Fig.    ft  — 

"  T.  kenniooai. 

Fi|.    7.- 

Fii.    8.- 

"  T,  laughannock,  cf- 

Fig.    9.- 

'      "  T.  imperfecta. 

Fig.  10.— 

•      "  T.  tayuga. 

Fi«.  11.- 

•      "  T.  IrUon. 

Fig.  12.— 

■       "  T.  loemana. 
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Fig.  80. — Penia-guard  of  T.  tutearora;  ventral  aspect. 
Fif!'  81. — PeiuB^uard  of  T.  rangiferina;  ktf^  aspect. 


Fig.  82. — Gonapopbysea  of  T.  morritoni;  Tentral  aspect. 

Fig.  83. — Ventro-caudal  niargin  of  the  ninth  tergite  of  T,  morrUoni;  eaudtl 

Fig.  84. — Ovipositor  of  T.  mandan;  lat«ral   aspect.     91  ^  niiith  toptc; 

Oi  —  ninth  eternite. 
Fig.  85. — Ovipositor  of  T.  piUeept;  dorsal  aspect. 
Fig.  86. — Ovipositor  of  T.  imperfecta;  dorsal  aspect. 
Fig.  87. — Ovipositor  of  T.  parshUj/i;  doreal  aspect. 


] 
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Three  examples  before  me  from  Lake  Cassette   do   not   indiciv 
these  variations  to  be  other  than  local  or  individual. 
B&lTeliniii  alpinu  maritoni  (Gbiribd}. 

Head  4  to  4J;  depth  4§  to  6;  D.  usually  iv,  9,  i,  rarely  iv.  10. 
I  or  IV,  8,  i;  A.  usually  iv,  8,  i,  sometimes  iv,  9,  i;  scales  in  lateral 
line  with  tubes  about  106  to  123  to  caudal  base,  and  3  to  10  more 
on  latter,  the  average  about  7;  150  to  187  scales  counted  just  above 
1.  1.  its  entire  course  to  caudal  base,  and  5  to  12  more  on  latter: 
32  to  34  scales  above  I.  1.  to  dorsal  origin;  30  to  34  scales  below  1. 1. 
to  ventral  origin;  68  to  73  predorsal  scales;  snout  3^  to  35  in  heail, 
measured  from  upper  jaw  tip;  eye  6  to  7i;  luaxillarj'  ly'ir  to  2\; 
interorbital  3§  to  SJ ;  gill-rakers  of  left  side  usually  8,  seldom  7  +  12. 
of  right  side  usually  8,  seldom  9  +  12,  rarely  13;  total  length  12| 
to  14J  inches,  of  seven  examples. 

Color  when  fresh,  back  deep  olive  to  dusky,  the  latter  shade  mostly 
over  median  line  and  color  becoming  more  rich  olive  as  it  descendi^ 
the  sides.     Sides,  in  region  of  lateral  line,  marked   by  well-spaced 
small  red  spots  ocellated  with  very  pale  blue,  though  these  last  only 
present  when  fish  is  taken  from  the  water.     Head   dusky  to  olive 
above,  sides  same,  and  lower  surface  whitish,  with  smutty  tinge  over 
branchiostegals.     Iris   brownish    or   dusky,    with    narrow  circle  of 
golden  about  dark  pupil.     Inside  ^ll-opeoings  pale.     Dorsal  and 
caudal  dusky-olive,  with  dusky  shades  on  membranes  of  former. 
Pectoral  with  whitish  upper  edge,  on  outer  surface  grayish  medianly 
above  and  lower  surface  orange-red,  and  on  inner  surface  dark  upper 
median  tint  dusky-olive.     Ventral  orange-red,  front  and  hind  edges 
whitish.     Anal   with   front   edge   whitish,   broad   distal    edge   pale 
orange  and  base  pale  dusky.     Breast,  belly,  abdomen,  aod  most  all 
of  ventral  re^on  orange-red,  though  much  paler  posteriorly. 
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Besides  the  fishes,  several  amphibians  were  also  secured.  Thex 
are:  Bufo  americanua  from  Black  Pond,  Charlotte  town,  and  East 
Lake  near  Bothwell;  Rana  septerUritmalis  from  Black  Pond,  betwHo 
Southport  and  Lake  Verde,  Tignish,  and  from  large  swamp  in  Dundee; 
and  Rana  aylvatica  from  near  Charlottetown. 
8«lvalinni  foDtillmlia  (Mitobill). 

Young  from  near  Southport  and  near  Village  Green. 

An^llls  rotnta  <X*  Sueur). 

North  Lake. 
Fundnlni  haUroalitu  bkdini  Gumui. 

Tignish,  North  Lake,  East  Lake  near  Bothwell,  Grand  Tracidie, 
Black  Pond  and  Fullerton  Marsh  at  Bunbury. 
Prgoitani  pvngltini  (Uumu]. 

Abundant  in  spring-brook  at  Charlottetovn    and  spring-head  of 
Hillsboro  River  at  Southport. 

6ut«ro(taO*  MialMtai  Linnnu, 

Common  with  Pygosteus  at  Charlottetown  and  Southport;  Bloom- 
field;  swamp  at  Dundee, 
Apeltoi  qaslraoni  (Miuhili). 

East  Lake  near  Bothwell. 

Magdalen  Islands. 

Mr.  Long  also  made  a  small  collection  of  fresh-wat^  fishes  here 
in  July  and  August  of  1912. 
Fandnlni  li«t«rMlini  badlai  Garmui. 

Adult  and  young  at  Grindstone. 


PROCEEDINGS  OF  THE   ACADKUT    OP  (Oct, 


BT   HENRY   W.    I-QWUEH. 

In  February  and  March  of  1915  Mr.  Richard  M .  Abbott  visited 
various  of  the  Lesser  Antilles,  and  *hile  at  the  above-named  ialands 
made  several  collections  of  fishes.  Through  his  generosity,  tbesf 
have  all  been  received  as  gifts  to  the  museum  of  the  Academy. 

Trinidad. 

The  collection  from  this  island  is  the  most  extensive.     It  wm 
made  chiefly  in  the  fish-market  of  Port-of-Spain,  from  February  27 
to  March  7.    The  market  fishes  are  all  taken  in  the  Gulf  of  Farii, 
brought  to  town,  and  there  disposed  of  as  food.     The  waters  of  tbe 
Gulf  of  Paria  are  continually  discolored,  so  that  they  have  a  muddy 
color.    This  has  been  explained  as  due  to  the  vast  quantities  of 
river  deposits,  silt,  etc.,  carried  down  the  Orinoco  and  througb  its 
delta  out  into  the  sea.     The  shore  currents  then  cany  the  soiled 
and  less  saline  waters  north  into  the  more  or  less  enclosed  gulf, 
where  they  apparently  are  unable  to  clear.     Apparently  continuously 
muddied,  the  water  supports  a  rich  fish-fauna.     A  few  of  the  luga 
species  were  seen  in  the  market,  and  though  carefully  noted,  were 
not  preserved.     They  are  included  below  with  this  reservation. 

No  account  of  the  marine  fishes  of  Trinidad  has  ever  appeared. 
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Altala  TQllWI  (Liunnu). 

Small  example  5|   inches  long.    Back   with    about    ten  narror 
transverse  brownish  bars,  fading  out  below  lateral  line. 

Tarpon  &tlantioiii  CVilcDciennea). 

Megalops  Ihriasoides  GUnther,  Cat.  VII,  1868,  p.  472. 
ClnpaBodan  pModohiipanionf  CPofy). 

One  example  5}  inches  long. 
Sardlnella  mMrapbthalmft  (IUd>iiiu), 

Two  small  examples,  2^  inches. 

BardbiBlla  ImmsTalla  (VUenDieiioea). 

Clupea  kumeralu  GUnther,  I.e.,  p.  422. 

Five  adults,  the  two  smaller  showing  little  more  dusky  about 
tip  of  upper  caudal  lobe.     Length  4yV  to  5J  inches. 

Opiltiioiuma  aglinnm  (Le  Sueur). 

Clupea  Ihriasa  GOnther,  Ix.,  p.  432. 

Six  examples,  5^  to  7}  inches. 
Anehovla  abbottl  *t>.  nov.    Fu.  i. 

Head  4i;  depth  3J;  D.  in,  11;  A.  in,  24,  i;  P.  i,  15;  V.  i,  6; 
scales  about  40  in  lateral  series  (squamation  injured)  +  4  more  on 
caudal  base;  about  9  scales  between  dorsal  origin  and  middle  of 
belly;  about  22  predorsal  scales;  head  width  about  half  its  length; 
head  depth  at  occiput  1};  dorsal  base  1|;  least  depth  of  caudal 
peduncle  2|;  first  branched  anal  ray  about  Ig;  pectoral  1|;  ventral 
2|;  snout  6  in  head ;  eye4J;  maxillary  1};  interorbital  4f . 

Body  elongate,  rather  plump,  compressed,  profiles  more  or  lees 
similar,  greatest  depth  at  dorsal  origin,  and  edges  all  convex.     Caudal 
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front  rays  elongate,  and  graduated  down  from  first  branched.  Anil 
oripn  about  opposite  first  fourth  in  dorsal  length,  front  rays  elong«« 
and  graduated  down  from  first  branched  rays,  fin  low  behind.  Caudal 
deeply  forked,  lobes  pointed  and  nearly  equal.  Pectoral  pointed, 
reaches  ventral.  Latter  inserted  little  nearer  pectoral  than  anal, 
half  way  to  vent,  which  close  l>efore  anal  or  well  behind  dorsal  origin. 

Color  in  alcohol,  when  fresh,  upper  surface  of  back  ver>-  pale 
olive,  inclining  to  pale  yellowish.  Head,  sides  and  lower  surface 
bright  silvery-white,  and  apparently  no  distinct  lateral  band  length- 
wise. Iris  whitish,  also  fins.  Dorsal  and  caudal  very  slightly  tintf^ 
grayish,  latter  yellowish  basally  and  hind  edge  distinctly  blacid«h 
its  entire  extent. 

Length  TJ  inches. 

Tj-pe,  No.  45,079,  A.  N.  S.  P.  Portrof-Spain,  Trinidad,  British 
West  Indies.     February-March,  191.5.     Richard  M.  Abbott. 

Only  the  above  example  was  obtained.  I  first  thought  this  must 
be  Slolepkorus  surinamenMs  Bleeker,'  a  species  formerly  wrongly 
identified  by  most  writers  with  ETigraiUia  clupeoides  Swainson.  It 
differs,  however,  from  Bleeker's  species  in  several  respects,  and 
therefore  for  the  present  it  may  be  regarded  as  distinct.  Bleeker's 
examples  were  96  mm.  long,  and  are  described  with  the  scales  as 
35,  the  fins  yellowish  and  the  caudal  broadly  e<^ed  brownish  behind. 
Dr.  Eigenmann  gives  "  35  gill-rakers  on  the  lower  arch  of. A.  suri- 
naniensis. 

(Named  for  Mr.  Richard  M,  Abbott,  who  collected  the  tj-pe.) 
AnohovU  fllifsra  up.  dov.    Fii.  2. 

Head  3J;   depth  4j;   D.  ni,  12;   A.  iii,  21,  i;   scales  about  36  in 
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distance,  forming  narrow  free  fold  over  anterior  trenchant  ked  ol 
isthmus  at  that  point. 

Scales  caducous,  mostly  fallen,  narrowly  imbricated,  airangwl 
in  even  lengthwise  rows,  each  with  about  5  vertical  striffi,  and  alJ 
of  more  or  less  uniform  size.  Dorsal  and  anal  depressible  nntbio 
broad  basal  scaly  sheaths.  Caudal  base  scaly,  and  each  lobe  with 
small  crowded  scales.  Pectoral  with  free  iM>intecl  axillan.'  scali' 
half  length  of  fin.  Similar  ventral  axillary  scale  but  slightly  shorter 
than  fin. 

Dorsal  origin  midway  between  snout  tip  and  caudal  base,  Kraduat^ 
down  from  .firat  branched  ray  which  longest,  and  tips  of  front  rays 
not  extended  far  back  as  tips  of  last  rays.  Anal  origin  slightly 
before  end  of  dorsal  base,  or  about  midway  between  pectoral  origiii 
and  caudal  base,  and  graduated  down  from  first  branched  or  longer 
ray.  Caudal  well  forked,  pointed  lobes  about  equal.  Pectoral  with 
uppermost  ray  greatly  elongated,  extending  back  nearly  far  as  end 
of  depressed  ventral,  or  if  this  ray  removed  fin  almost  reachioK 
ventral.  Ventral  inserted  little  nearer  pectoral  than  anal,  reaching 
about  half  way  to  latter.     Vent  close  before  anal. 

Color  in  alcohol  largely  whitish,  sides  with  somewhat  translucent 
appearance.  Back  and  upper  surface  of  head  dotted  with  dusky 
under  slight  or  pale  olive  ground-color.  Sides  of  head  and  iris 
bright  silvery- white.  Dorsal  pale  or  grayish,  dusky  dots  on  basal 
scaly  sheath.  Caudal  conspicuously  dusky.  Row  of  underlaid 
and  rather  obscure  pale  dusky  dots  along  base  of  anal.  Other  fins 
whitish.  Side  with  broad  silvery-white  lateral  band,  expanded  over 
anal  and  along  side  of  caudal  peduncle  till  wide  as  eye. 
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tinuous  in  front  of  upper  jaw.  Similar  teeth  in  mandible,  not 
continuous  over  front  of  jaw,  which  has  slight  knob.  Row  of  minut*- 
teeth  on  vomer  and  palatines,  and  of  larger  size  on  pt«r^'goi(k 
Tongue  sraaU  rounded  smooth  knob  in  front  of  mouth.  Upper 
surface  of  basibranchial  shaft  finely  asperous.  Mandible  convei 
over  surface,  rami  not  elevated  inside  mouth.  Mandible  included 
within  upper  jaw,  so  that  its  tip  extends  slightly  before  front 
nostril.  Nostrils  small,  together,  nearer  eye  than  snout  tip.  Inter- 
orbital  broadly  convex.  Each  supraorbital  ridge  distinct,  slopes 
up  straight  to  nape,  flaring  out  little  in  front.  Cheek  would  form 
an  isosceles  triangle.  Skin  on  top  of  head,  cheeks  and  opcrcles  with 
numerous  minute  tubercles  and  little  depressions  or  pits. 

Gill-opening  forward  about  opposite  first  third  in  eye.  Rakers 
18  +  20,  slender,  compressed,  pointed,  inner  edges  well  denticulated, 
about  1^  in  eye.  Filaments  2  in  eye.  Pseudo branch ije  3  in  eye. 
Isthmus  rather  long,  slender,  lower  edge  slightly  convex.  Bran- 
chiostegals  11,  membranes  slightly  united  as  free  fold  across  isthmus 
in  front. 

Scales  very  loose,  narrowly  imbricated,  arranged  in  even  length- 
wise rows,  more  or  less  uniform  in  size.  Each  scale  with  rather 
numerous  reticulating  striie.  Caudal  base  scaly.  Dorsal  and  anal 
with  well-developed  basal  scaly  sheaths.  Pectoral  with  long  pointed 
axillary  scale  slightly  less  than  half  length  of  fin.  Ventral  mlh 
free  pointed  axillary  scale,  about  §  length  of  fin.  Both  pectorals 
and  ventrals  with  lower  broad  scaly  flaps. 

Dorsal  origin  midway  between  hind  eye  edge  and  caudal  ba.«e, 
first  branched  rays  longest,  extends  back  further  when  depressed 
than  tips  of  last  rays.     Anal  origin  slightly  behind  dorsal  origin, 
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Hoplottcmnm  tbanoktam  (VaieocieDnei). 
r.  tliorncaliu  Gttnlher,  l.c.,  p.  22S. 

Regun,  l.c. 

Corydorai  Hiiiai  (Gill). 

Hxplmkrnum  aneum  Gill,  I.e.,  p.  403. 
Corydorus  >r,ieus  Regan,  i.e. 

FleoMtamni  pUeoiumtit  (LiuoBiis}. 
P.  giiacari  Rpgan,  i.e.,  p.  389. 
Hyposlomua  robiiiii  (noD  \'aleDcieQnes)  Gill,  I.e. 

PlMDltomai  TObinii  VKleocienoa. 

P.  rolnni  Rcgao.  l.c. 
LBiianoiitrni  gnaoltftrote  n'slrDciennFt). 

Andsfnifi  guarhnrnle  Gill,  I.e.,  p.  409. 

A.  Irinilatia  Regan,  l.c. 

Anotltmi  oiTThoini  n'al«DcieDn»). 

Xenochara  drrhoeum  R^an,  l.c. 
CnTimfttni  argentani  Gill. 

L.C.,  p.  289. 

Rcgnn,  U.,  p.  385,  PI.  21,  fig.  3.    Ravbes  of  Streatham  Lodge  Esi«tc. 

Odontottilbe  pnle1i«r  (Gill). 

Pacilurichlhys  pulcher  Gill,  Lc,  p.  419. 

Chirodon  pidnher  Regan,  i.e.,  PI.  22,  fig.  2.     Cumuto. 
A*t;»nu  blmunUtn*  (Linnaiu). 

P.  bimacutalua  Fowler,  Proc.  Aoad.  Nat.  Sci.  Phila.,  1915,  p.  261.     San  Jiun. 

/'.  fcrmwrtti  Gill,  Lc.  p.  417. 

TelriigoiiopUrua  maculalus  Regan,  I.e.,  p.  3&t.     Maracaa  River. 

Four  examples  from  Diego   Martin  River,   near  Port-of-^pain. 
Length  1^  J  to  2fi  inches. 

Ait7kiia>  taninrat  tl^'H). 

P.  UrmuTiis  Om,  t.r.,  p.  418. 
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SphyTBD*  ^HhUieha  Valeni-ienoM. 

One  lOiJ  inches  long.     A  large  one  seen  at  St.   Kitts  was  liWy 
S.  barracuda  (Walbaum). 
■Cngil  bruili«niii  Aaaiu. 

Regan,  I.e.,  p.  391. 

Several  large  gray  mullets  aliout  15  inches  long,  seen  in  the  niarktli^. 
were  likely  this  species. 
Hngil  triobodon  Fw^- 

Regan,  I.e. 

AganaiUmoi  monUoolm  (Bmnctoft). 

Regan,  I.e. 

aganoitomni  percoldeiGDnthcc, 

Regan,  Biol,  C.  Amer.     Pise,  190B-8,  p.  fiO. 

Sards  lards  (Blocb). 

Several  seen  in  markets,  but  with  the  next,  not  preservetl. 
SoombaTomorni  regslii  (BJocb). 

Not  uncommon  in  the  market. 
TrieUnrni  Isptarni  Linnnus. 

One  19  inches  long, 
Oligoplitei  •surnt  lachifcidet). 

Ckorinemua  ocddcntalU  Giinlher,  i.e.,  11,  1860,  p.  475. 
Two  small  ones,  4|  and  Of  inches  long.    They  agree  with  largp 
ones  from  Fort  Macon,  N.  C.     The  species  reaches  a  laifce  siie. 
examples  of  about  30  inches  in  length  being  seen  in  the  markets. 
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If  joteroperaft  dinidlKte  (Pa^ir). 

Head  2|;  depth  3i;  D.  XI,  16,  i;  A.  Ill,  12,  i;  scales  about  m 
in  lateral  line  to  caudal  base,  and  15  more  on  latter;    tubes  83  in 
lateral  line  to  caudal  base,  and  about  15  more  on  latter;    17  scales 
between  soft  dorsal  origin  and  lateral  line;     31    scales  m  vertical 
series  between  spinous  anal  ori^n  and  lateral  line;    snout  3}  in  hftd 
measured  from  upper  jaw  tip;   eye  5J;    maxillary  2};    interorbital 
5f.     Body    well    compressed,   contour   elongately    ellipsoid.     Head 
large.     Snout  about  long  as  wide.     Eye  higfa,  little  ellipsoid,  centre 
about  first  f  in   head.     Mouth  large,  lower  jaw    well   protrudrd. 
Maxillary  reaches  opposite  eye  centre.     Bands    of   conic   teeth  in 
jaws,  inner  depressible  and  enlarged  little  in  front  of  upper  and 
along  sides  of  lower.     Pair  of  firm  erect  outer    wide-set  canines 
above.     Row  of  small  teeth  on  vomer  and  palatines.     Nostrils  close, 
front  one  little  larger  and  at  last  fourth  in  snout.     Interorbital  slightly 
convex.     Preopercle    angle    rather   salient,   with    slightly    enlai^ 
serrce.     Rakers   vii,    3  +  11,    vii,    lanceolate,    IJ    in    eye.     Scales 
crowded  along  edges  of  body,  small,  cycloid  on  predorsal,  head  and 
chest,    otherwise    mostly    ciliated.     Lateral    line    concurrent    «itb 
dorsal   profile.     Dorsal    spines   pungent,   fourth    longest   and  first 
shortest.     Rayed    dorsal    and    anal    alike,    rounded.     Anal    spines 
graduated  up  to  third,  which  longest.     Cauda!  truncate,  IJ  in  head. 
Pectoral  large,  If  in  head.     Ventral  reaches  vent,  though  not  quite 
to  anal,  2|  in  head.     Color  in  alcohol  mostly  deep  brown,  paler 
below  and  clouded  with  whitish.     Pale  yellowish  tints  on  lotrer 
surface  of  head.     Iris  yellowish  and  dusky.     Indistinct  pale  tinit 
around  caudal  peduncle,  behind  which  above  on  rudimentary  caudal 
rays  inconspicuous  small  dusky  or  blackish  saddle.     Vertical  fins 
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Bftthjitoma  itrittiim  (Linnieiu). 

One  example,  G  inches  long.  General  color  leaden  above,  white 
below.  Body  with  five  bright  gilt  lengthwise  bands.  Iris  gray- 
yellow.     Inside  mouth  red.     Fins  largely  gray, 

Ortbopriitii  mapnlaril  sp.  nov.     Fii.  1. 

Head2|;  depth  2|;  D.  XII,  15,  i;  A.  Ill,  10,  i;  P.  i,  16;  V.I,5; 
scales  52  in  lateral  line  to  caudal  base,  and  8  more  on  latter;  10 
scales  between  spinous  dorsal  origin  and  1.1.,  and  same  between  soft 
dorsal  origin  and  1.1. ;  16  scales  in  vertical  series  between  spinous 
anal  origin  andl.l.;  36  scales  before  spinous  dorsal;  snout  2j  in  head; 
eye  3|;  maxillary  3;  interorbital  3|;  third  dorsal  spine  21;  first 
branched  dorsal  ray  3^;  second  anal  spine  3^;  first  branched  anil 
ray  2J;  least  depth  of  caudal  peduncle  3;  upper  caudal  lobe  li; 
pectoral  1|;   ventral  1^. 
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dull  brownish  vertical  streaks.  Under  surface  of  body  more  ix  \» 
marbled  with  whitish,  darker  color  producing  soiled  appeaniHt. 
Iris  silvery,  with  grayish  tints.  Mandible  ivhitiah.  Mouth  palt 
in  front,  though  within  pharynx  and  gill-opening  brilliant  orasce. 
Dorsals  grayish,  basally  with  dusky  length^se  band,  above  tin 
whitish  band  bordered  above  by  another  dusky  band.  All  am 
above  on  spinous  fin  dark,  though  on  rayed  fin  behind  another  sboit 
paler  lengthwise  band.  Anals  grayish,  also  p>ectoraIs  and  caudal, 
latter  very  obscurely  with  several  faint  vertical  darker  cross  bands. 
Ventrals  dusky-gray,  front  edge  whitish,  and  ends  with  few  wfaitJ^ 
mottlings. 

Length  6i  inches. 

Type,  No.  45,084,  A.  N.  S.  P.  Port-of-Spain,  Trinidad,  British 
West  Indies.     February-March,  1915.     Richard  M.  Abbott. 

Only  the  type  secured.  This  interesting  species  is  related  to 
Orthopristis  chrysoplerus  (Linmeus)  from  the  northern  waters  of 
the  Gulf  of  Mexico  and  the  United  States.  It  differs  at  once  in  its 
fewer  anal  rays,  fewer  scales  and  coloration. 

{Scapularis,  shoulder,  with  reference  to  the  dark  blotch.) 
Conodon  nobilit  (Limwiu). 

C.  nobUis  Fowler,  Proc.  Acad.  Nat.  Sci.  PhUa.,  1915,  p.  261. 
BrMbydantflmi  oorvlnaifoniLii  (Sttdodulmv}. 

One  5}  inches  long. 
CalamiLt  oalamn*  (Valsn^iuiM). 

Chryiophrya  catamut  GUnther,  Cat.  F.  Brit.  Mus.,  I,  1859,  p.  487. 

Abundant  in  the  markets,  though  none  preserved. 
Afohoiarpu  nnlmaonUtQi  <BI(Kb). 
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fglyuntrai  laliambnTgkii  Mailer  and  Tnwhel. 


Xqnideu  pvlolier  [CU[). 

Cyehiasoiria  puUkrum  Gill,  I.e. 
Aeara  ptdchra  Regan,  I.e. 


Joseph  had  Blue  BasUi. 
OiatilMama  blmaonUtum  (LiDuui), 


Crtniolalila  imxKttlU  (Liniwiu). 

Regan,  U.,  1905,  p.  159;  I.e.,  1906,  p.  391- 

C.  frenala  Gill,  l.c. 

IlidiO  fcinaUiJordu.  ud  Evormuin. 

One  6  inches. 

IlidlO  mMSlipinu  (MUlFr  Bod  TioKhcl). 

PttUyglcitua  maadipinna  Giinther,  Cat.  F.  Brit.  Mus.,  IV,  1862,  p.  165. 
CiTplolomai  ii«tn«  (Vatsadcnnn). 

CaUyodon  ualut  GUnther,  Lc,  p.  214. 
One  example,  6f  inches  long.  Color  when  fresh  generally  bluish- 
green,  with  irregular  pale  purplish-brown  blotches,  also  several 
ill-defined  underlaid  lengthwise  tints  of  same  shade.  In  some 
lights  body  shows  brilliant  purple  and  violet  reflections.  I'Dder 
surface  of  head  and  trunk  whitish.  Narrow  blue  line  from  eye  to 
mouth,  and  short  bar  behind  above.  Iris  whitish,  narrow  grwu 
circle  bordering  pupil.  Dorsals  and  anals  pale  gray,  mottled  finely 
with  darker  tints.  Caudal  dull  red,  spotted  with  purple,  spots 
smaller  than  eye  and  most  evident  on  middle  near  base.     Pectoral 
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CUlomjoUra*  kBtUlurnm  Jardan  tad  Rutlcr. 

One  example  2fJ  inches  long.     Many  examples  of  Diodon  Ayilrti 
Linnseus,  seen  in  the  curio-ebops  of  Barbadoes,  some  doubtle^ 
obtained  in  this  vicinity. 
Soorpnna  brMlllMitii  ValsnostmH. 

One  6}  inches  long.    It  shows  a  supra-occipital   tentacle  well 
developed  and  a  narrow  infra-orbital. 

SsoTpwnm  bargil  Evenwnn  lod  Mmb. 

One  example  4  inches  long.     It  differs  from  the  original  account 
and  figure  in  the  presence  of  a  much  longer  supra-orbital  tentacle. 
CephalmMUitlint  TolitMii  (Llnii»i»). 

Daclylcplerus  votiiana  GUnther,  I.e.,  II,  1860,  p.  221, 

One  4J  inches. 
CralopMtta  oUttandeni  B.  A.  Bftw. 

Proc.  U.  8.  Nat.  Mus.,  1894,  p.  635. 
CtUutriahthri  ■piloplami  GOntbcr. 

Two  3|  and  3J  inches  long. 
Etropn*  mtaTOitoinni  (GUI). 

One  example,  i\  inches  long.  A  comparison  with  examples  from 
Ocean  City,  N.  J.,  and  Wallops  Island,  Va.,  shows  no  specific  differpnce, 
though  a  wide  range  of  variation.  This  latter  shows  E.  n'moiu* 
Goode  and  Bean  as  a  synonym,  and  possibly  E.  crossotua  Jonlao 
and  Gilbert  also. 
Aahim*  linefttn*  (LinnieuB). 

One  7  inches. 
PhUrpnni  donnitor  (Lko^pMc). 

Regan,  Proc.  Zool.  Soc.  Loadon,  1906,  p.  392.    Caroni  River. 
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XyeWTapaTga  (Uoata  (F«y)' 

E.  facatim  Boulenger,  I.e.,  p.  261. 
Hypoplagtrai  nnioolor  gnttaTkrini  (Poey). 

Back,  caudal  peduncle  and  sides  above  rich  dark  blue-black  whet 
fresh,  same  color  also  extending  on  bases  of  both  dorsals.  Rest  of 
body,  including  predorsal  region  and  all  fina,  brilliant  orange.  Iris 
same,  though  orange  fading  white  in  alcohol.  Both  dorsals,  anak 
and  ventrals  all  very  narrowly  and  inconspicuously  edged  irith 
black.  Broad  blue-black  bar  from  each  side  of  snout  tip  to  eye. 
edged  on  each  side  by  narrower  bar  of  cobalt-blue,  which  also  with 
still  outer  narrower  dusky  marginal  streak.  Lower  sides  of  body 
with  dusky  diffused  in  brilliant  orange.  Length  5f  inches. 
0«Tnrni  ebryiara*  (Biocfa). 

One  oj  inches  long. 

IrLdio  KUnotKVulPDciennnl. 

Color  when  fresh,  back  neutral  tint,  greenish-yellow  in  frtat 
above,  centre  of  each  scale  more  olive-green.  After  depressed 
pectoral  vertical  ill-defined  broad  purplish-black  streak  towards  anal, 
fading  out  below.  Behind  vertical  bar  all  upper  surface  of  body  and 
sides  purplish-neutral  shade,  middle  of  each  scale  darker.  Head, 
belly  and  lower  sides  tinged  dull  purple-graj',  darker  tint  across 
mandible  below,  leaving  broad  whitish  or  pale  lower  lip,  Iria  blue- 
green,  narrow  circle  of  gold  around  pupil.  From  upper  hind  eye 
edge  two  narrow  blackish  lines  towards  spinous  dorsal  origin,  above 
and  behind  several  small  scattered  blackish  dots,  inconspicuous. 
Snout,  interorbital  and  opercular  region,  little  darker  than  rest  of 
head.  Both  dorsals  with  very  narrow  whitish  edge,  general  color 
slaty  to  purplish-gray,  though  on  median  and  basal  portions  its 
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"The  structural  relations  -of  some  Devonian  shales  in  C<ntii 
New  York,"  by  Burnett  Smith  (November  1). 

The  issue  of  the  Journal,  Volume  XVI,  No.  2,  was  reported. 
The  followii^  minute  was  unanimously  adopted  and  ordered  lo 
be  duly  signed  and  forwarded: 

The  Academy  of  Natural  Sciences  of  Philadelphli.  heare 
with  lively  satisfaction  of  the  completion  of  the  Biologia  CetUmli 
Americana,  sixty-three  volumes  of  which  have  appeared  from  1879 
to  the  present  year.  Recognizing  the  unwearied  devotion  of  its 
founder  and  editor,  Dr.  Frederic  Ducane  Godman,  to  the  cdlec- 
tion  of  material,  its  study  by  specialists,  and  the  sumptuous  publica- 
tion of  the  results,  this  Academy  tenders  its  hearty  congratulatiooi 
to  him,  its  distii^uished  corresponding  member. 

The  following  were  elected  Correspondents: 

Alfred  C.  Haddon,  Sc.D.,  of  Cambridge,  Ei^land. 
William  Ludwig  Johannsen,  M.D.,  of  Copenhagen. 
William  Trelease,  LL.D.,  of  Urbana,  111. 
.  William  Bateson,  of  Merton,  Ei^land. 
Carl  Diener,  Ph.D.,  of  Vienna. 
Samuel  Wendell  Williston,  Ph.D.,  of  Chicago. 
Charles  E.  Barrois,  of  Paris. 

Thomas  Chrowder  Chamberlin,  LL.D.,  of  Chicago. 
Albrecht  Pench,  Ph.D.,  of  BerUn. 
Stanislas  Meunier,  D.Sc,  of  Paris. 

The  following  was  ordered  to  be  published: 
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TrsntUU  triqnatr*  lUi. 

Triindila  triqueler  {Unio  Inqueier)  Baf.   MoDOgr.    (I820>,   p.  300,  N*  K 
Pt.  81,  fip.  1,  2,  3,  i. 

The  tj-pe  is  A.  N.  S.  P.  Coll.  No.  20,231. 

Length  55,  height  37,  diam.  32.5  mm. 

This  is  Truticilla  Iriquetra  Raf.  of  Simps.   SjTiopsis,  p.  517.  aul 
A  Descriptive  Catalogue  of  the  Naiades  by  C.  X.  Simpson,  Deuw 
(1914),  p.  5. 
TrsBoUl«  breridcni  La. 

Obli^aaria  inUmtpia  (f.  do.)  Raf.  MoDOgr.  (1820),  p.  302,  No.  31. 

The  tj-pe  is  A.  N.  S.  P.  Coll.  No.  20,257,  from  the  Ohio  River. 

Length  55.5,  height  43,  diam.  26.5  mm. 

This  is  TntnciUa  brevidene  Lea  (1834)  of  Simps.  Synopsis,  p.  517, 
and  Deser.  Catal.,  p.  7.     It  is  preoccupied  by  Unio  aoienoidet  inter- 
rupta  Raf.  (1820),  p.  298,  No.  13,  var.  1. 
TrnnoUla  obliqna  Rsf. 

Obliqwiria  MiqwUa  !.U.  Miquata)  Raf.  Mooogr.  (I820J,  p.  309,  Xo.  M. 

The  type  is  A.  N.  S.  P.  Coil.  No.  20,226,  from  the  Kentuckj'  Rim. 

Length  59,  height  43,  diam.  32.5  mm. 

This  is  TrundUa  mdcala  Lea  (1830)  of  Simps.  Synops.,  p.  530, 
Descr.  Catal.,  p.   14,     It  is  the  first  name  for  the  species.     Um 
sulcatus  Lea  (1830)  is  preoccupied  by  Unio  cuneata  var.  sulcata  Rif. 
Monogr.  (1820),  p.  313,  No.  52,  var.  2. 
Trnaoilla  tornlota  Hal. 

o  londom)  Raf.  Monop-.  (1830),  p.  314,  PL  82,  fi^ 

The  tjTJes  are  A.  N.  S.  P.  Coil.  No.  20,218.     This  U  the  figured 
specimen. 
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This  is  Lampgilia  Uptodon  Raf.  of  Simps.  Synope.,  p.  575.  D«n. 
Catal.,  p.  188. 

LamptUu  frsgilii  lUI. 

Uniafragilu  {EUiptio  fmgilU)  Raf.  Monogr.  (1S20),  p.  295,  No.  16. 
The  type  is  A.  X.  S.  P.  Coll.  No.  20,209,  from  creeks  in  Kenluck;-. 
Length  97,  height  64,  diam.  32  mm. 

This  is  Lampeilis  gracilis  Bar.  (1823)  of  Simps.  Sj-nops.,  p.  573, 
Descr.  Catal.,  p.  182. 
Lampiilii  alato*  Say. 

MOavtera  mtgapUnt  {Unio  megapUra)  Raf.  Monogr.  (1820),  p.  300,  No.  17. 
PI.  80,  figs.  20,21,22. 

The  type  b  A.  N.  S.  P.  CoU.  Xo.  20,211,  from  the  Ohio  River. 
Length  141,  height  100,  diam.  50  mm. 

This  is  Lamptilis  alaiua  Say  (1816)  of  Simps.  Synopsb,  p.  567, 
Descr.  Catal.,  p.  162. 

OboTkria  ratou  Lain. 

Obomria  torM  (Unto  torta)  Raf.  Monogr.   (1820),   p.   311,   No.   46,  P).  &:, 
figs.  I,  2,  3. 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,256,  from  the  Kentuckj-  Riw. 
Length  56,  height  57,  diam.  36  mm. 

This  is  Obovajia  return  Lam.  (1819)  of  Simps.  Sjmops.,  p.  599, 
Descr.  Catal.,  p.  290. 
Oboraiia  nibrotnnda  Ral. 

Obliquaria  s\Arotunda  (U.  ti^nvlunda)  Raf.  Monogr.  (1820),  p.  30$,  No.  36, 
PI.  81,  figs.  21,  22,  23. 

This  shell  is  A.  N.  S.  P.  Coll.  No.  20,254,  from  the  Kentuck}'  River. 
Length  26.5,  height  25.5,  diam.  19  mm. 
This  is  not  Unto  subrotunda  Lea  (1831). 
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Trltofonia  Tamaotft  R«f- 

Obliquaria  twrrucow  (C^.  vemeota)  Raf.  Monogr.    (1820),  p.  301,  No.  S. 
PI.  81,  figB.  10,  11,  12. 
The  types  are  A.  N.  S.  P.  Coll.  No.  20,235,  from  tbe  Ohio  Riw. 
Length  100,  height  56,  diam.  32  mm. 
Length  93,  height  53,  diam.  28  mm. 

This  is  Tritogonia  lxd)ercuiata  Bar.  (1823)    of  Simps.  Synops.,  p. 
608,  Descr.  Catal.,  p.  318.     Unio  tvberculaia  Bar.  (1823J  is  preoc«niMed 
by  Unio  tubercukOa  Raf.  Monogr.  (1820),  pp.  308,  311,  312. 
CypTopnia  itaguia  RtS. 

Obomria  tlegaria  (Unxo  lUgaria)  Raf.  Monogr.  (1820),  p.  312,  No.  49,  PL  S3, 
figB.  i,  5,  var.  1,  luberculala  Raf. 

The  type  b  A.  N.  S.  P.  Coll.  No.  20,241,  from  the  Ohio  River. 

Length  47,  he^ht  49,  diam.  32  mm. 

This  b  Cyprogenia  irrorala  Lea  (1830)  of  Simps.  Synops.,  p.  610, 
Descr.  Catal.,  p.  326.    The  name  tvberculaia  is  preoccupied  by  Raf. 
Monogr.  (1820),  p.  308,  No.  37. 
Obliqnaria  raflaia  lur. 

OHiqaaria  rejUxa  (U.  refieza)  Raf.  Monogr.  (1820),  p.  306,  No.  31. 

The  types  are  A.  N.  S.  P.  Coll.  No.  20,206,  from  Letart  Falls. 

Length  54,  height  49,  diam.  34  mm. 

Length  50.5,  height  46.5,  diam.  35  mm. 

This  b  Obliqnaria  refiexa  Raf.  of  Simps.  Synope.,  p.  611,  Descr. 
Catal.,  p.  330. 
Ftrahobranohiu  fUoioUri*  luf. 

(Miqaana  fasdclarui  (U.  /osciolnrw)  Raf.  Monogr.  (1S20),  p.  303,  Ko.  25. 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,253,  from  the  Kentucky  Rivw. 
Length  81,  height  49,  diam.  28  mm. 
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I   believe   Pieurobema   mytiUndes    {U.    mytiloides)    Raf.   Mooop. 
(1S20)  p.  313,  No.  51,  PI.  82,  &gs.  8,  9,  10,  is  also  P.  dtua  Urn.,  but 
unfortunately  the  type  is  not  in  the  collection  here. 
PlearobamK  oyphui  HsI. 

ObliquaTia  cypkya  {U.  cj/pftio)  Raf.  Monogr.  (1820),  p.  305,  No.  39. 
The  type  ia  A.  N.  S.  P.  Coll.  No.  20,239,  from  the  Ohio  Rivtt. 
Length  83,  height  58,  diam.  36  mm. 

This  is  PieuTobejna  cBsopus  Green  (1827)   of   Simps.   Synops.,  p. 
764,  Descr.  Catal.,  p.  806. 
QntidralB  ooitaU  ita/. 

Amblema  coaiata  {Unio  coatala)  Raf.  Monogr.  (1820),  p.  315,  No.  57,  PI.  SI 
fi^.  13,  14. 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,246,    from  small  creefci  in 
Kentucky, 

Length  66,  height  53,  diam.  24  mm. 

This  is  Quadrula  undulata  Bar.  (1823)  of  Simps.  Synopg.,  p.  568, 
Descr.  Catal.,  p.  819. 
Qnadmla  oylindrteiu  Ssy, 

Unu)  MlenotdM  (EUiplio  sokmtidex)  Raf.  Monogr.  (1820),  p.  298,  No.  13. 

The  type  ia  A.  N.  S.  P.  Coll.  No.  20,204,  from  the  Ohio  River. 

Length  73,  height  32.5,  diam.  27  mm. 

This  is  Quadrula  cylindricus  Say  (1816)  of  Simps.  Synops.,  p.  773, 
Descr.  Catal.,  p.  832. 
■Qoftimla  miUaiTra  Raf. 

Obliquaria  melaru^a  (Cnio  melniurra)  Rat.  Monogr.  (1820),  p.  305,  Xo.  20, 
PI.  81,  6gfi.  15,  16. 

The  types  are  A.  N.  S.  P.  Coll.  No.  20,238,  from  the  Ohio  River. 

Length  87,  height  68,  diam.  51  mm. 
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Length  31,  height  26,  diam.  7  mm. 

This  is  probably  Quadrula  pustulom  Lea  (1831)  of  Simps.  Synops., 
p.  780,  De^vv,  Catal.,  p.  848. 
This  is  not  Unio  retusa  Lam.  (1819). 

QmmdmU  pnstalosa  pemodoM  L«a. 

OlUiquaria  buUaia  (('.  huUata)  Raf.  Monojcr.  (1820),  p.  307,  No.  36. 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,250,  from  the  Kentucky  River 

Length  54,  height  52,  diam.  28.5  mm. 

This  is  Quadnda  pustxdosa  pemodosa  Lea  (1845)  of  Simps.  Synops., 
p.  780,  Denser.  Catal.,  p.  851.  This  name  U.  buUata  Raf.  is  pre- 
occupied by  Unio  flexxiom  var.  buHata  Raf.  Monogr.  (1820),  p.  307^ 
No.  33,  var.  1. 

Qmadmla  nodaUta  Raf. 

Obliffiifirin  nodulala  {I'uxo  nodulala)  Raf.  Monogr.  (1820),  p.  307,  No.  34, 
PI.  SI,  files.  17,  IS. 

The  t>T>es  are  A.  N.  S.  P.  Coll.  No.  20,225,  from  the  Kentuck>' 
River. 

Length  51,  height  43.5,  diam.  31  mm. 

Length  29.5,  height  21.5,  diam.  8  mm.  (one  valve). 

This  is  Quadrula  puHtulala  I^ea  (1834)  of  Simps.  Synops.,  p.  781, 
Descr.  Catal.,  p.  856. 

QvadnUa  fla?a  Kaf. 

(miqunrin  ffaixi   (('.  flat^)  Raf.   Monogr.   (1820),  p.  305,  No.  28,  PI.  81, 
figH.  13,  14. 

The  type  is  A.  X.  S.  P.  Coll.  No.  20,230,  from  small  creeks  in 
Kentucky. 

Length  46,  height  36,  diam.  18  mm. 

This  is  Quadrula  rubiginosa  I^»a  (1829)  of  Simps.  Synops.,  p.  786, 
Descr.  Cat^l.,  p.  872. 

Qnadmla  obliqua  I>ani. 

Ohiiqunrin  httraltH  (T.  latrraUa)  Raf.  Monogr.  (1820).  p.  310,  No.  43. 

The  ty|x»s  are  two  valves,  A.  N.  S.  P.  Coll.  No.  20,247,  from  the 
Kentucky  Riv(T. 

Length  75,  height  67,  diam.  20  mm. 

Length  71,  height  62,  diam.  20  mm. 

This  is  Quadrula  obliqua  Lam.  (1819)  of  Simps.  Synops.,  p.  788. 

Descr.  Catal.,  p.  881. 

dmadmla  mbra  lUf. 

Ohliqunria  ruhm  ({'•  rubra)  Raf.  Monogr.  (lH20j,  p.  214,  No.  .>!. 

The  t>i)e  b  A.  N.  S.  P.  Coll.  No.  20,237. 
Length  87,  height  66,  diam.  40  mm. 
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This  is  Quadmla  pyramidata  Lea  (1834)  of  Simps.  Synops.,  p.  790, 
Descr.  Catal.,  p.  888. 
^toftdrnla  aoidtti  Rif. 

Oboutna  cordata  {Unio  cordala)  Raf.  Mon<wr.  (1820),  p.  312,  No.  50,  PL  81 
figs.  6,  7. 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,221,  one  valve,  from  the  Ohio 
River. 

Length  61,  he^ht  63,  diam.  19  mm. 

This  is  Qvadruia  plena  Lea  (1840)   of   Simps.   S>'Tiop:j.,  p-  790, 
Descr.  Catal.,  p.  886. 
QnadniU  ilntozia  Raf. 

Obliquaria  Hnloxia  ((/nio  Hntoxia)  Raf.  Mooogr.  (1820),  p.  310,  So.  44 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,208,  from  the  Ohio  River. 

Length  97,  height  71,  diam.  41.5  mm. 

This  is  Quadmla  ai^otunda  Lea  (1831)  of  Simps.  S>-nops.,  p.  791, 
Descr.  Catal.,  p.  892,     Unio  subrotuTida  Lea  (1831)  is  preoccufaed 
by  Unio  aiArolunda  Raf.  Monogr.  (1820),  p,  308,  Xo.  38. 
QnadntU  oboTalii  Raf. 

Obovaria  obovali*  {UnUi  oboealU)  Raf.  Monogr.  (1820),  p.  311,  No.  45 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,224,  from  the  Ohio  River. 

Length  41,  height  46.5,  diam,  29  nmi. 

This  b  Quadruia  ebenus  Lea  (1831)  of  Simps.  Synops.,  p.  793, 
Descr.  Catal.,  p.  897. 

Qnadmla  tnbeionUta  lUf. 

Obliqwiria  tubercuUtta  {U.  (u&ercuiifa)  Raf.  Monogr.  (1820),  p.  308,  No.  37. 
The  type  U  A.  N.  S.  P.  Coll.  No.  20,215,  from  the  Ohio  River. 
Length  59,  height  54,  diam.  29  mm. 
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Uaio  imflnAqaei  n.  n. 

I  propose  the  name  Unio  rafinesquei  for  Unio  fiiscatus  Lea,  Obs. 
iv,  p.  35,  PI.  40,  fig.  4  (not  U.  fxMcata  Raf.  1820);  Simps.  Synopsis, 
p.  717;  Descr.  Catal.,  p.  643. 

PUnrobema  simptoai  a.  n. 

I  propose  the  name  Pleurobema  simpsoni  for  Unio  striatua  Lea, 
Obs.  iii,  p.  41,  PI.  12,  fig.  16  (not  U.  striata  Raf.  1820);  Simps. 
Synopsis,  p.  762;  Descr.  Catal.,  p.  795. 

Pltarobema  oonradi  d.  n. 

I  propose  the  name  Pleurobema  conradi  for  Unio  macidatxis  Conr. 
New.  F.  W.  Shells  (1834),  p.  30,  PI.  4,  fig.  4  (not  U.  maculaia  Raf. 
1820);  Simps.  Synops.,  p.  746;  Descr.  Catal.,  p.  737. 
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December  21. 
The  President,  Samuel  G.  Dixon,  M.D.,  LL.D.,  in  the  Chair. 
Twenty-seven  persons  present. 

The  Chair  announced  the  death  of  Geo.  D.  McCreaiy,  a  member, 
July  26,  1915. 

The  Publication  Committee  reported  the  reception  of  a  paper 
entitled,  "Revising  of  Cayuga  Lake  Spiders,"  by  Nathan  BanJcs 
(December  2). 


\ 


The  following  was  ordered  to  be  printed : 
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is  now  grouped  with  the  other  layers  down  to  the  Onondaga-imde 
one  formational  term,  Marcellus.' 

As  used  by  Vanuxem,'  the  term  Marcellus  apparently  embraced 
a  still  higher  shale  of  gray  color.  This  latter  was  given  a  separate 
name  by  Clarke  and  Luther  who  in  1904  called  it  the  Cardiff  shale.* 
In  the  type  region  (on  the  Tully  quadrangle)  the  change  from  tbe 
Marcellus  is  most  gradual  while  above  the  Cardiff  is  defined  ts 
terminating  some  20  feet  below  a  thin  band  of  limestone.'  Tlii 
limestone  is  grouped  nith  the  20  feet  of  shale  belonr  and  some  hun- 
dreds of  feet  above  under  a  single  formational  term,  Skaneat^le^. 

These  general  stratigraphic  relations  appear  to  bold  good  for 
central  Onondaga  County,  but  on  tracing  the  formations  westward 
deviations  from  the  type  section  are  noticed.  It  is  now  proposed 
to  present  the  evidence  for  these  deviations. 

Just  south  of  Mottville,  on  the  Skaneateles  quadrangle,  occurs 
a  fossiliferous  zone  which  is  well  displayed  along  the  outlet  of  Skane- 
ateles  Lake.  The  section  at  this  point  shows  a  thickness  of  about 
25  feet.  In  the  lower  part  the  shale  is  gray  and  thinly  bedded 
with  small  fossils  numerous.  Above  come  small  concretions  aod 
a  limy  band  full  of  crinoid  fragments.  This  latter  is  in  turn  overlaid 
by  a  rather  coarse  and  thickly  bedded  shale,  also  quite  fossiliferous.* 
These  strata  are  not  here  exposed  in  continuous  section  with  any 
easily  reo^nized  reference  plane.  It  was  with  the  intention  of 
ascertaining  their  pasition  in  the  shale  mass  that  the  wTiter  under- 
took to  follow  these  beds  east  and  west  from  the  Mottville  locality. 

For  the  sake  of  simplicity  the  term  Mottville  member  will  be 
used  as  a  provisional  designation  for  the  limy  crinoidal  band  and 


] 


564  PROCEEDINGS   OF  THE   ACADEUT    OF  [Utt., 

From  the  western  boundary  of  the  Skaneateles  quadrangle  to 
Cayuga  Lake  continuous  sections  are  rare,  but  there  is  always  eoM 
reference  plane  by  which  to  check  the  position  of  the  Mottvflle 
beds.  In  the  same  area  there  are  also  some  slight  variations  in 
lithologic  character,  but  these  are  clearly  of  a  progressive  nature, 
becoming  more  pronounced  by  slow  degrees  from  east  to  west. 
Faleontologic  characters  are  well  maintained  throughout  the  re^n 
in  question  and  one  more  evidence  of  continuity  is  afforded  by  the 
escarpment  which  is  frequently  produced  by  the  harder  layers. 

The  more  important  sections  met  with  in  passing  from  the  Tully 
quadrangle  to  Cayuga  Lake  are  shown  slightly  idealized  in  l?iate 
XXIL 

Section  2  is  exposed  in  a  ravine  situated  west  of  Cottle  Hill  and 
about  i  mile  from  the  western  limit  of  the  Skaneateles  quadrangle. 
The  harder  portions  of  the  Mottville  are  well   displayed   at  this 
locality  and  their  position  relative  to  the  black  Marcellus  is  beyond 
all  question,  for  the  section  is  continuous.     About   Ij  miles  :$ou(b- 
westerly  at  nearly  the  same  altitude  and  on  the  Auburn  quadrangle 
is  found  another  exposure  of  the  Mottville  crinoidal  layer  and  asso- 
ciated   shales.     Here    unfortunately    the    black    Marcellus    is   not 
shown  below  in  continuous  section.    It  is  exposed,  however,  at  a 
lower  altitude  in  a  near-by  ravine  within  J  mile  to  the  west.    The 
relation  is  the  same  as  that  shown  in  section  2.     This  eastemmoet 
Mottville  exposure  on  the  Aubum  quadrangle  is  an  important  one. 
It  can  be  connected  by  a  nearly  continuous  escarpment  with  the 
Mottville  layers  of  section  2.     It  i^ees  in  its  lithologic  and  paleon- 
tologic  characters  with  other  exposures  of  the  Mottville.     It  lacks 
only  a  cmtinuous  section  to  prove  its  stratigraphic  position  above 
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Criss  Creek  by  Luther  whose  interpretation  of  its  section  seems 
to  be  as  follows:  The  hard  layer  producing  the  falls  near  the  lake 
road  bridge  is  "Near  the  top "  of  the  "Cardiff. "  A  " gray  fossUiferont 
band  at  the  base  of  the  formation"  which  occurs  at  the  private  ro»d 
crossing  farther  north  is  attributed  to  the  horizon  of  the  Stafford 
limestone  of  western  New  York. 

The  present  writer's  interpretation  of  the  same  section  may  be 
summarized  in  this  way:  The  hard  layers  making  the  falls  near 
the  lake  road  bridge  are  the  upper  limy  portion  of  the  Mott^iUe, 
They  are  underlaid  by  about  15  feet  of  gray  shale  rich  in  small 
fossils.     These  latter  are  the  lower  soft  shales  of  the  Mott^ille  and 
are  considered  the  equivalent  of  strata  which  on  the  Tully  quad- 
rangle have  been  assigned  to  the  Skaneateles  by  others.     A  short 
distance  below  the  lake  road  bridge  their  contact  with  the  under- 
lying black  Marcellus  is  well  displayed.    The   "gray  fossiliferouf 
band"  exposed  near  the  private  road  crossing  farther  down  stream 
is  not  connected  by  continuous  section  with  the  Mottville  at  the 
lake   road   bridge.     It   has  the  same  lithologic   and   paleontologie 
characters  as  the  lower  15  feet  of  Mottville  at  the  lake  road  bridge. 
It' is  also  immediately  overlaid  by  material  indistinguishable  from 
the  harder  Mottville,  white  a  short  distance  still  farther  down  stream 
another  exposure  of  typical  Marcellus  is  found.     It  is  believed  that 
the  lakeward  dip  which  is  plainly  visible  in  places  and  a  slight  folding 
are  responsible  for  the  repetition  of  the  strata. 

This  latter  interpretation  is  amply  confirmed  by  a  study  of  the 
lake  shore  sections  east  and  west  of  the  Lehigh  Valley  track  between 
Levanna  and  Farley's.  It  also  appears  to  be  in  harmony  with  the 
section  of  the  region  which  was  published  by  Cleland  in  1903.'* 
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That  is  (1)  a.  fossiliferous  zone  is  separated  from  a  black  shale  by  i 
bed  of  barren  gray  shale,  (2)  followed  west  the  fossil  zone  is  sees  to 
approach  nearer  and  nearer  to  the  black  shale  in  successive  section, 
(3)  at  the  west  the  fossiliferous  zone  lies  immediately  above  tbe 
black  shale. 

Such  relations  at  least  suggest  an  unconformity  somewhere  in  the 
series.  The  writer  has,  however,  failed  to  discover  positive  evidence 
of  one  in  passing  from  the  Onondaga  to  the  Mottville.  it  is  bw 
that  the  base  of  the  Mottville  limy  I^er  is  frequently  very  uneven. 
The  same  observation  likewise  holds  for  the  Agoniatites  limestwte. 
Both  cases  are,  however,  regarded  as  due  to  a  concretionary  stnu- 
ture;  limy  segregations  merely  pushing  downward  into  the  strata 
below. 

When  considered  in  relation  to  the  general  black  shale  problea. 
it  b  believed  that  the  data  obtained  in  this  area  go  to  strengthen  the 
theories  which  explain  the  Marcellus  as  an  invasion  from  the  east 
and  south  toward  the  north  and  west.'*    On  the  other  band,  trans* 
gression  over  a  land  surface  is  somewhat  questionable;    in  fact,  the 
evidence  rather  points  to  a  different  conclusion.     We  are  apparently 
justified  in  regarding  the  Marcellus  as  a  formation  which,  so  to 
speak,  runs  diagonally  across  the  geologic  column,  its  lower  layers 
and  more  eastern  portions  being  contemporary  with  some  Onondaga 
to  the  west  while  its  upper  and  more  western  portions  were  probably 
deposited  at  a  time  when  Cardiff  sedimentation  was  occurring  to 
the  east. 

Evidence  presented  by  Kindle"  shows  that  black  shale  (presumably 
Marcellus)  deposition  in  the  Allegheny  region  was  taking  place  at 
the  same  time  with  Onondaga  accumulation.    For  the  particular 


} 


PHOCBBDINas   OF  THE  ACASEUT    OF  [Dw^ 


] 


The  following  annual  reports  were  referred  to  the  Publication 
Committee: 

REPORT  OF  THE  RECORDING   SECRETARY. 
Six  meetings  were  held  during  the  year,  with  an  average  attend- 
ance of  fifty-eight.    Communications  of  interest,    as   recorded  in 
the  Fboceedings,  were  made  at  the  sessions  beld   February  16. 
March  16,  and  April  20. 
Twenty-eight  papers  have  been  presented  for  publication,  as  follows: 
Henry  W.  Fowler,  4;  Adele  M.  Fielde,  2;  E.  G.  Vanatta,  2;  H.  A. 
Pilsbry  and  Jataies  H.  Ferris,  2;  T.  Barbour  and   G.    K.   Koble,  1; 
William  H.  Dall,  1;   N.  E.  Mclndoo,  1;   H.  Matsumoto,  I;   James 
A.  G.  Rebn,  1;  Albert  P.  Morse  and  Morgan  Hebard,  1;  James 

A.  G.  Rehn  and  Morgan  Hebard,  1 ;  William  Churchill,  1 ;  Stanislas 
Meunier,  1 ;  Charles  P.  Alexander,  1 ;  Edgar  T.  Wherry  and  S.  G. 
Gordon,  1;  John  W.  Harshbei^er,  1;  S.  Stillmau  Berry,  1;  Clarence 

B,  Moore,  1;  Phineas  W.  Whiting,  1;  Howard  Crawley,  1;  Burnett 
Smith,  1,  and  Nathan  Banks,  1. 

Twenty-one  of  these  have  been  printed,  four  are  awaiting  publica- 
tion, one  appeared  as  a  contribution  to  the  Journal,  and  two  were  re- 
turned to  the  authors. 

Six  hundred  and  sixteen  pages  of  the  Proceedinos,  illustrated 
by  twenty-five  plates,  have  been  printed.  The  second  part  of  the 
sixteenth  volume  of  the  Journal  has  also  been  issued.     It  c 
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Chapter  II,  Art.  1:  Change  "the  last  stated  meeting  of  the 
month"  to  "any  stated  meeting." 

Art.  2:  Change  first  sentence  to  read  "CandidaUs 
for  membership  shall  be  nominated  in  writing  by  at  least  two  meiu- 
bers,  who  shall  record  the  name  and  place  of  residence.  The  noraiiu- 
tions  shall  be  posted  in  the  Hall  of  the  Academy  and  read  before  x 
meeting  of  the  Council  and  the  candidate  shall  be  balloted  for  at 
any  subsequent  stated  meeting,  provided  that  at  least  two  weeks 
shall  have  elapsed  since  their  nomination  and  posting. 

Art.  3:  Change  "fee  of  initiation"  to  "first  anniul 
contribution. " 

Art.  4:  Change  "fee  of  initiation"  to  "first  amiiial 
contribution. " 

Art.  11;  Change  "fee  of  initiation"  to  "the  anotul 
contribution. " 

Art.  13:  Omit  "an  initiation  fee  of  Ten  Dollars  and 
an"  and  substitute  "the"  for  "an." 

Art.  14:  Omit  "and  all  initiation  fees.  " 

Art.  17:  Omit  "who  has  not  paid  the  initiation  fee 
or," 

Chapter  IV,  Art.  1:  Omit  the  word  "  monthly  "  in  the  last  sentence 
and  alter  "day  "to  "days,"  i.e.,  to  read:  "days  on  which  the  meeting 
ijhall  be  held." 

Chapter  IX,  Art.  3:  Change  to  read  "Certain  books  specified 
by  the  Librarian  and  the  Library  Committee  may  be  loaned  to 
members  for  a  period  of  not  exceeding  one  month.  A  list  of  each 
books  shall  l>c  prepared  for  the  consultation  of  members  and  books 
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On  the  adoption  of  these  amendments  a  new  edition  of  the  By- 
Laws  was  [)rinted  and  distributed. 

The  usual  societies  have  held  meetings  in  the  Academy  during 
the  year. 

Edward  J.  Nolan,  Recording  Secretary, 


REPORT  OF  THE  CORRESPONDING  SECRETARY. 

The  diminished  volume  of  foreign  correspondence  and  reduced 
number  of  international  scientific  congresses  commented  upon  in  the 
last  annual  report  of  the  Corresponding  Secretary  were  even  more 
apparent  in  1915,  inasmuch  as  the  conditions  were  operative  through- 
out the  entire  year. 

Death  collected  an  unusually  heav\'  toll  from  the  roll  of  corre- 
spondents, including  some  of  the  most  eminent,  as  follows:  L^on 
Vaillant,  James  Geikie,  A.  A.  \V.  Hubrecht,  Richard  Lydekker, 
Frederic  \V.  Putnam,  ThtHxior  Boveri,  George  M.  Sternberg,  Edw.  L. 
Greene,  Orville  A.  Derby,  and  H.  E.  Dresser. 

To  insure  a  more  svstematic  and  careful  examination  into  the 
qualifications  of  proposed  candidates  for  correspondents,  a  committee 
of  Council  on  the  nomination  of  correspondents  was  appointed. 
Upon  the  recommendation  of  this  committee  the  following  named 
were  nominated  by  the  Council  and  elected  by  the  Aca<lemy: 
Alfred  C.  Haddon,  Wilhelm  Ludwig  Johannsen,  William  Trelea^v 
Carl  Diener,  Samuel  Wendell  Williston,  Charles  E.  Barrois,  Thomas 
Chrow(lerChamlH»rlin,  Albrecht  Penck,  William  Bateson,  and  Stanislas 
Meunier. 

The  principal  invitations  received  during  the  year  were  U)  the 
inauguration  exercises  of  Eklward  Kidder  Graham  as  President  of 
the  University  of  North  Carolina,  at  which  Professor  H.  V.  Wilson 
serve<l  as  the  repr(vs<»ntative  of  this  Academy;  the  twenty-fifth 
anniv(»rsary  of  the  founding  of  The  Nebra.*<ka  Aca<lemy  of  Sciences, 
Professor  (leorjre  T.  Moore  being  our  repn»s(»ntative;  the  commence- 
ment exercises  of  the  University  of  Pittsburgh;  the  twenty-fifth 
annual  me(»ting  of  the  ( )hio  Aca<lemy  of  Science,  to  which  Dr.  Howard 
Ayers  went  as  our  <lelegate;  th(»  fiftieth  anniversary'  of  the  adminis- 
tration of  Alexander  F.  de  Waldheim  as  Director  of  the  Imperial 
Botanical  Garden  of  P(»trograd,  which  was  acknowledged  by  a 
letter  of  congratulation;  and  to  the  |X)stponed  meeting  of  the  Nine- 
teenth International  Congress  of  Americanists,  which  is  to  convent? 
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in  Washington  this  month  and  to  which  the  Honorable  Chsries  D. 
Walcott  and  Miss  H.  Newell  Wardle  were  last  year  appmnUd 
delegates. 

Letters  thanking  the  Academy  for  courtesiea  extended  during  the 
Convocation  Week  meetings  of  1915  were  received  from  the  Amefku 
Association  for  the  Advancement  of  Science,  the  Geolo^cal  Society 
of  America,  and  the  American  Fern  Society. 

Correspondence  with  individuals  and  institutions  requesting 
information  on  a  variety  of  subjects  was  conducted  as  usual. 

Statistics  of  the  correspondence  transacted  is  sfaon'n  in  the  follow- 
ing table: 

Communications  received: 

AcknowledRing  receipt  of  the  Acttdemv's  publicHtJons 160 

Transmitting  publications  to  the  AcaJomy 57 

Re<(uc«ting  exchanges  or  the  supply  ot  deficiencieii I 

Invitations  to  learned  |;atheringB,  celebrations,  et^" 9 

Notices  ot  deaths  of  scientific  men 10 

Circulars  concerning  the  administration  of  Kcieniifii?    and    (^ducatiranitl 

institutions,  etc 29 

Phot<«raphs  and  biographies  of  correspondents 4 

Letters  from  correspondents 13 

Miscellaneous  letters 100 


1 


Total  received... 


Communications  forwarded: 

Acknowledging  gifts  to  the  library 1,155 

Requesting  the  supply  of  deficiencies 124 

Acknowledging  gifts  to  the  museum jjj 

Acknowledging  photographs  and  biographies 5 

Letters  or  sympathy  or  congratulation,  addresses,  etc 7 

Diplomas  and  notices  of  election  of  correspondcnt-s  and  dclegat«H'  creden- 
tials                    17 
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Exchan^eH 2J54 

I.  V.  Williamson  Fund 1,825 

United   States    Department   of 

Agriculture 532 

American  Entomolofpcal  Society  2^ 

General  Appropriation  292 

J.  A.  Meigs  Fund 136 

Authors                     .  91 

Exiitors .  77 

United  Stjitf»s  Bureau  of  txlu- 

cation  62 
Penni*ylvania     Department     of 

Agriculture 3^} 

QueenHland      Department      of 

M  inej»,  ( ioological  Survey  ii3 
New  York  Agricultural  KxjKTi- 

ment  Station  31 
Imperiul  Department  of  Agri- 
culture, British  West  Indies.  'M) 
Dr.  Witincr  Stone  24 
Penn^vlvaniii     Department     of 

Health  2() 
Communion  (idologique  de  Fin- 

lande  18 

Thos.  B.  Wilson  Fund  15 

Dr.  Henry  Skinner  15 
Unite<l    States    Department    of 

the  Interior  14 
United    States    Department    of 

Commence  and  Labor  14 
Pan-American  Union  12 
American  Iron  and  Steel  Insti- 
tute 12 
National  Academy  of  Sciences  10 
United  States  War  Department..  8 

Library-  of  Congress 8 

Dr.  Edward  J.  Nolan 8 

Department  of  Trade  and  Cus- 
toms, Australia 8 

Sverigw      Geologiska      Under- 

86kning     S 

New  Mexico  (College  of  Agri- 
culture             7 

Florida  State  (>eological  Survey.  7 
Topographic  and  Geologic  Sur- 
vey of  Pennsylvania 7 

Department  of  Fisheries,  Ben- 
gal, Bihar  and  OrL^sa 7 

G^logical  Survey  of  New  Jersey  6 
California  Fish  and  Came  Com- 
mission 6 
Pennsylvania  State  Library  6 
Illinois  State  ( ieologiral  Survey  .  5 
Estacion   S<»ismologica  de  Car- 

tuja  o 

Argentine  (Jo vem men t  5 
Commission     of    Conser\'ation, 

Canada  4 

William  J.  Fox  4 

Seismological  Scx-iety  of  America  4 

Indiana  University  4 


Publication  Committee  of  the 
Academy  

Wisconsin  Cjieological  and  Nat- 
ural History  Survey 

Pennsylvania  Water  Supply 
Commission    

Lowell  Observatorj' 

Japan  Soci<»ty  of  America 

University  of  Tennessee 

Michigan  Cieological  and  Bio- 
logical Survey   

Ella  B.  Altemus 

Central  Seismological  Station 
in  Pulkow  

Ik»nt ham  Trustees,  Kew  Ciardens 

University  of  Wyoming 

Rockefeller  Sanitarj'  Institute 
for  the  Eradication  of  the 
Hook  Worm  ... 

American  Institute  of  Electrical 
Enginc^ers 

State  Board  of  Charities,  New 
York 

Government  of  India 

Washington  Geological  Survey. 

Wistar  Institute  of  Anatomv  . 

» 

Pennsylvania     Department     of 

Forestry* 
Pennsylvania  State  Coll€*ge     . 
Hervjis  I>aborator>'  of  American 

Linguist  i(*s.. 
()bs€»rvatori<i    Astmnomico    de 

Madrid      .. 
Dr.  W.  D.  Bay  ley 
Goodsell  ( )brter>'ator>' 

Clarence  B.  Moore 

Editors  of  Entomolo^cal  News 
Museum  d'Histoire  Naturelle  de 

Havre    

Dr.  Thomas  Biddle 

James  F.  Wood 

Pennsylvania     Chestnut     Tn»<' 

Blight  Commission 
Warren  Academv  of  S<'iences 
Iowa  Geological  Sur>'ey 
Charles  H.  Townsend.. 
Gouvemements     Kina     ( )n<ler- 

neming  te  Tjinjiroean  (Ban- 
doeng).  . 
Government  of  Formosa 
Colorado    Museum   of    Natural 

History 
(leological  Sur\*ey  of  .Alabama 
(.VmncH'ticut      (Geological      and 

Natural  Histor\'  Sur\'ev 
Unitrtl  States  Brewers*  A.sscH'ia- 

tion 
Df'lawarc  Vallev  Ornithological 

Club 

I»s  Angclc»s  County  Mu^'eum 
of  Hist-orv,  et<' 


4 

4 

3 
3 
3 
3 

3 
3 

3 
2 
2 


2 
2 

2 
2 

2 
2 


2 
2 
2 
2 
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Zool<^cal  Society  of  Philadel- 
phia  

Dr.  William  H.  DaU 

Trusteea  of  Estate  of  Lucy 
Hunter  Baird 

Geolopcal  Survey  of  Geoi^a 

Imperial  Instilute  for  the  Study 
of  Infectious  Diseases,  Tokyo.. 

Dr.  Ulric  Dahlgren 

Cuerpo  de  EnKcnieros  de  Minas 
del  Peru 

Commiasao  dp  IJnhas  Tele- 
(Craphipas  E^tratcgjeas  do 
Nlatto  GroBso    

Pennsylvania  Department  of 
Fisheries 

Joseph  Willfox  


Charles  W.  Richmond 

Nora  C.  Fretageot 

Commiasioners  on  Fisberie*  and 
Game,  Massachusetts 

Hirase  Concholoeit'al  Museum 

Crosby  Friaian  Fur  Company  . 

Delaware  County  Institute  of 
Science  

Albert  I,  Prince  de  Monaco 

Game  Commissioners  of  Penn- 
sylvania   

Dr.  Charles  K.  Mills 

Philadelphia  Musetuns 

Japanese  CommisaioD  to  the 
Panama-Pacific  International 
Exposition  


They  have  been  distributed  to  the  several  departments  of  the 
Library  as  follows; 


Journals 

Agriculture 

Geoloffy    

Botany 

Entomology 

Geography.,,.. 

General  Natural  History.. .. 
Anatomy  and  Physiology... 

Voyages  and  Travels 

Ornithology ,. 

Conchology 

Medicine 

Bibliography 


Hehninthology 

Anthropolo^ 

Physical  Sciences 

Mineralogy,.. 

Ichthyology 

Herpetolo^ 

Mathematics. 

Chemistry 

Mammal^y 

Dictionaries.. 

Philology 

Miscellaneous  (imclaesified)... 


The  following  are  perhaps  worthy  of  special  mention : 


Howard,  British  Warblers. 
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Cybolo  ( 'oliimhiuna,  Wa^^hin^ton,  1,  1. 

DiflcoviTV.  Phihulolphia,  I,  1. 

GouvernenwntM  Kiiia-()n<lomeiiiinK  to  Tjinjirooan  (Han<l(M'nfl;).  Batavia,  1913. 

Hawaiian  Fororttor  ami  .\KrirultuiiMt.  Honolulu,  partial  set  of  I-XIl. 

Hen'aH  I^iboratory  of  Anieriran  LinguiMtirs,  Bulletin,  St.  Ix>uis,  Noh.  4,  5. 

lUinoift  Biol(>fl:i('al  MonoKn^phM,  I'rbana,  I,  1-4. 

Institute  di  (jef>Krafia,  etc.,  Catania,  \o8.  1-1. 

Jugo?(lavonska  AkatlemijaZnanosti  i  I'mjctnosti,  Isvjo^ao  lUwpravama  Matem.- 

Prir.  RazHHia,  No.  2:  Prir(Klo*<lova  I.'*trazivanja,  etc.,  Matem.-Prir.  Razreda, 

Nos«.  1-ii. 
liOH  Angeles  County  Muschuu  of  HLston*,  etc.,  Mii<celIaneoiLs  Publication,  No.  1. 
Min-Houri  l^)t:inical  (fanlen.  Annals,  1;    II,  1-3. 
Mycolojjical  Bulletin,  Columbus,  imperfect  set. 
National  Academy  of  Sciences,  Washington,  Pr(K*ee<linfKs,  I,  1-11. 
Natur  uml  Heimat,  (to<l(»sberK,  Ncxs.  1-9. 
Ohio  Nattiralist.  (*olumbuii,  complete. 

Penasylvania  Department  of  Forestry,  Harri-sbur^,  Bulletin  Nos.  11,  12. 
Philippine  Afcricultural  Review,  Manila.  V;  VI;  VIII,  1. 
Phytopatholojc>'.  Baltimore.  V.  l-'y. 

Progr^-c  Aifrii'ole  et  Viticole.  Villefranche,  XXXII-XXXVI. 
Queensland  Department  of  Mine*  (Cteological  Survev.  Brisbane,  Annual  Report, 

1901-1914;   Publications,  part  of  119-239. 
Regensbur^ische  l^)tanLsche  Geselb^chaft,  Reg(>n.sburK,  Schriften  I,  1792. 
Scientific  Monthly,  New  York.  I,  1-3. 

Soci^'t^  d*£tudes  S<'ientifiques  <ie  I'Aude,  Carcassone.  Bulletin,  I-VII,  XI-XXIV. 
Soci^t^  des  I>»ttres,  J<cienc<»s  et  Arts  de  Bar-le-Duc  et  Commercv,  Bar-le-Duc, 

Bulletin  Mensuel,  1913. 
Tniversity  of  Chicago.  Bulletin  of  the  Department  of  Anthro|)olog>',  Nos.  1-.5. 
Vortrasce  aus  dem  (Jesamtgebiet  d.  Botanik.  lierlin,  1. 
Walker  Mus<nim.  Contributions,  Chicago.  I.  1-S. 
Zoologi.Hche  Me<ledeelingen.  I^Mden,  Afl.  1. 

A  well-lK)un(l  copy  of  the  Rev.  J.  Ci.  Wood's  Animate  Creation,  in 
three  volumes,  quarto,  has  l)een  given  to  the  Academy  by  Miss 
Ella  B.  Altemus,  in  memor>'  of  the  late  William  Wilkiason  Altemus. 

The  notable  decrea.^  in  the  number  of  additioas  to  the  Librarv 
during  1915  has  l)een  due  to  two  causes:  A  lessening  of  appropria- 
tions; but  more  esix'cially  theint(»rference  with  foreign  correspondence 
bj'  the  horrible  war  which  is,  in  one  way  or  another,  affecting  ever>' 
human  interest,  most  of  th<»m  di.sastrously.  The  (terman  pro<luction 
of  .scientific  publications  was  at  first  sustained,  but  is  now  decreasing. 
Out  of  sixty-nine  (lerman  jHTiodicals  subscril)ed  for  nothing  has  l)een 
rc»ceivt»il  from  twrnty-one  of  them.  The  English  journals  continue 
as  usual,  an<l  thi*  French,  while  much  aflfc»cted  at  first,  are  now  for 
the  most  part  going  on  as  before  the  war.  We  have  lH*en  warned 
bv  the  Koval  .Vcademv  of  the  Lincei,  the  Koval  Academv  of  Sciences 
of  Petrogra<l,  and  the  Chemical  Society  of  London  that  issues  for- 
warded now  must  \iv  at  our  risk,  as  losses,  if  any  occur,  will  not 
\ye  made  up.  In  the.M-  cases  it  has  U'en  thought  lM».»<t  to  ask  for  a 
prompt  supply  of  publicati(ms.  a.*<suming  such  risk  as  may  l)e  in- 
volved, for  it  will  probably  not  b<?  more  than  we  should  run  in 
expecting  the  volumes  in  bulk  at  the  end  of  the  conflict. 
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Shipments  from  Germany  and  Austria  were  stopped  by  a  British 
Order  in  Council  in  June.  We  are  informed,  however,  that  the 
British  Government  is  now  prepared  to  issue  permits  for  shipment 
of  scientific  books  to  the  United  States  from  Germany  and  Austria 
if  destined  for  universities,  colleges,  scientific  societies  or  public 
bodies.  We  may  profit  during  the  coming  year  by  this  relaxatimi, 
although  it  is  accompanied  by  a  great  deal  of  annoying  red  tape. 

The  interruption  of  exchange  noted  in  the  report  of  the  Recording 
Secretary  of  course  greatly  affects  the  receipts  from  corresponding 
societies.  Even  when  regular  shipments  are  made  invoices  and 
bills  of  lading  are  held  up  on  the  other  side  and  insufficient  steamer 
accommodations  cause  uncertain  deliveries. 

Chapter  IX,  Art.  3,  of  the  By-Laws  was  amended  in  Januar>-  so 
as  to  permit  of  the  loaning  to  members  of  certain  books  specified  by 
the  Librarian  and  the  Library  Committee  for  a  period  not  exceeding 
one  month. 

Although  it  wa.s  held  by  Maclure  and  his  contemporaries  that  ail 
books  belonging  to  the  Academy  should  be  exclusively  for  use  within 
the  building,  both  for  the  good  of  those  working  on  the  premises 
and  to  lessen  the  danger  of  loss,  it  was  considered  that  such  a  rule 
was  not  practicable  until  the  .services  of  a  Librarian  during  portions 
of  the  day  could  be  secured.  Certain  designated  books  were  there- 
fore permitted  to  be  borrowed  until  1850,  when  Thomas  B.  Wilson 
presented  to  the  Academy  the  extremely  valuable  works  which  he 
had  from  time  to  time  deposited  with  the  understanding  that  they 
should  never  be  loaned  on  any  condition.  This  applied  to  such  an 
important  portion  of  the  Librari.'  that  the  rule  was  then  made 
general  and  from  1850  until  last  January  no  books  were  knowinj^y 
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direction  of  the  Council,  no  volumes  or  parts  of  journals  or  periodicals 
may  l>e  borrowed  without  the  special  consent  of  the  Librarian,  who 
must  be  reasonably  sure,  l^efore  the  publication  is  sent  out,  that  the 
interests  of  those  working  on  the  premises  will  not  l)e  interfered  with 
by  the  loan. 

As  required  by  the  By-Law,  a  separate  list  of  l>ooks  that  can  be 
borrow(»tl  is  being  prepared  and  is  nearing  completion. 

A  very  desirable  subject  index  to  the  map  collection  has  been 
prepared  by  Mr.  Fox. 

Forty-seven  volumes  of  works  not  connecteii  with  the  Academy's 
interests  have  Ixjen  transferred  to  the  Fre(»  Library  of  Philadelphia. 

A  framed  photograph  of  Rembrandt  Peale*s  oil  portrait  of  Reuben 
Haines,  who  .serveii  most  efficiently  as  Corresponding  Secretary 
from  Februar>',  1814,  to  Deceml)er,  l&M,  has  been  pres<?nted  by  his 
grandson,  Reulx^n  Haines. 

A  frameil  photograph  from  life  of  the  lat(?  Dr.  Benjamin  Sharp 
has  l>een  received  from  Mrs.  Sharp. 

Through  the  lil^erality  of  a  number  of  subscribers,  there  has  been 
obtained  a  replica  of  the  portrait  of  Baron  Von  Humboldt,  painted 
from  life  in  1856  by  J.  R.  Lambdin,  and  now  in  the  nx>ms  of  the  Ameri- 
can Philosophical  Society.  The  picture  has  l>een  l>eautifully  framed 
by  the  President  of  the  Academy. 

It  is  pleasant  to  again  acknowledge  the  good  work  done  by  William 
J.  Fox  and  Furman  Sheppard  Wilde,  both  in  the  Library-  and  in 
connection  with  the  Issue  of  the  publications. 

EIdward  J.  Nolan,  Librarian, 


REPORT  OF  THE  CURATORS. 

The  completion  of  the  year  1915  finds  the  Academy's  buildings 
and  collections  in  excellent  comlition.  Much  important  work  has 
been  accomplisluMl  in  studying,  arranging,  and  cataloguing  material 
in  the  several  departments  of  the  Museum,  and  many  important 
accessions  have  been  received  through  gift  or  purchase. 

The  number  of  visitors  to  the  Mus<»um  has  stea<lily  increased, 
espwially  cla.ss<\s  from  the  schools  of  Philadelphia  and  vicinity 
which  come  to  study  the  exhibits  under  the  guidance  of  their  teachers. 

At  the  last  session  of  the  State  Legislature  the  sum  of  ?10,000  was 
appropriattnl  to  the  Academy  for  the  purchase  of  cases,  and  arrange- 
ments have  be<»n  made  to  furnish  the  north  wing  of  the  Museum 
with  exliibition  ca.ses  so  that  it  may  be  reopened  to  the  public  during 
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the  ensuing  year,  and  to  provide  much  needed  exhibition  and  sti»>p 
cases  in  the  various  departments. 

During  the  past  year  the  Curators  have  purchased  three  large 
mahogany  and  plate-glass  exhibition  cases,  one  for  a  group  of  bufFah> 
and  two  for  the  collection  of  wood  of  native  forest  trees.  Two 
horizontal  oalc  cases  have  also  been  procured  for  the  William  S.  V»ui 
archaeological  collection,  as  well  as  eighteen  metal  storage  cases, 
450  trays  and  100  insect  boxes. 

Mr.  Clarence  B.  Moore  continued  his  explorations  among  ibe 
Indian  roounds  of  the  Southern  States,  the  results  of  which  have  been 
generously  added  to  the  Clarence  B.  Moore  Collection. 

A  valuable  collection  of  Antarctic  material  obtained  on  Sir  Ernest 
Shackleton's  expedition  was  presented  by  Mr.  John  H.  McFadden. 
The  framed  photographs  of  scenery  and  animals  have  been  placed 
on  exhibition  in  the  lower  hallways  and  the  other  specimens 
arranged  in  the  several  departments. 

Leave  of  absence  was  granted  to  several  members  of  the  Museum 
staff  for  the  prosecution  of  field  work.  Through  the  liberality  of 
Mr.  Morgan  Hebard,  Mr.  J.  A.  G.  Rehn  was  enabled  to  accompany 
him  on  a  two  months'  trip  through  the  Gulf  States  from  northeni 
Florida  to  eastern  Texas,  tor  the  purpose  of  studying  the  Orthoptera 
of  the  region,  one-half  of  the  material  obtMned  becoming  the  property 
of  the  Academy. 

Dr.  Henry  A.  Pllsbry  spent  the  greater  part  of  August  and  Septem- 
ber in  an  exploration  of  the  Black  Bange  of  New  Mexico,  obtaining 
lai^e  series  of  land  mollusks,  part  of  them  new  to  science,  as  well  as 
collections  of  reptiles  and  plants. 

Mr.  Stewardson  Brown  accompanied  Dr.  and  Mrs.  N.  L.  Britton 
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been  articulated  and  mounted  in  the  centres  of  the  geological  and 
mineralogical  halls  and  attract  much  attention.  This  work  was 
done  by  the  Academy's  taxidermist,  Mr.  David  McCadden,  assisted 
by  Mr.  E.  W.  Stucke. 

The  collection  of  skins  of  the  larger  mammals  was  carefully  gone 
over  during  the  year  and  systematically  arranged  by  Dr.  Witmer 
Stone,  while  the  entire  osteological  collection  was  systematized  and 
labelled  by  Mr.  Earl  L.  Poole,  a  student  on  the  Jessup  Fund.  This 
collection  is  now  readily  accessible  and  its  usefulness  vastly  increased. 

Twenty-six  mammals  have  been  received  from  the  Zoological 
Society  of  Philadelphia  during  the  year,  which  have  been  variously 
prepared  by  the  taxidermist  as  skins  or  osteological  material. 

A  set  of  the  McGregor  restorations  of  Pithecanthropus  and  other 
early  anthropoid  and  human  types  was  presented  by  Dr.  Samuel  G. 
Dixon. 

Numerous  students  have  made  use  of  the  collections  during  the 
year  and  specimens  have  l)een  loaned  to  Drs.  J.. A.  Allen  and  C.  Hart 
Merriam,  Messrs.  W.  H.  Osgood  and  H.  W.  Henshaw. 

Birds. 

The  rearrangement  and  renovation  of  the  study  series  of  birds 
have  progressed  satisfactorily  during  the  year  and  only  five  families 
of  the  Passeres  and  the  Steganopodes  still  demand  attention.  Mr. 
D.  E.  Culver,  student  on  the  Jessup  Fund,  has  relaxed  the  old 
unmounted  specimens  and  remade  many  of  the  skins,  while  Dr. 
Witmer  Stone  has  systematically  arranged  and  labelle<l  the  groups 
as  they  were  completed.  He  has  also  entirely  rearrange<l  the  local 
study  series  of  land  birds,  bringing  all  of  the  local  material  together 
for  the  first  time. 

A  nunil)er  of  specimens  have  l)een  identified  for  the  Zoological 
Society  and  for  corri»spondents. 

Mr.  Samuel  N.  Rhoads,  accompanied  by  Mr.  Earl  L.  Poole, 
undertook  an  (»xpc»dition  to  Guatemala,  from  Februar>'  to  April »  in 
the  interests  of  the  Academy,  the  expenses  l>eing  met  partly  by  the 
Academy  and  partly  by  Mrs.  Beulah  M.  Hhoads  and  William  P. 
Elkinton. 

A  fine  seri(v  of  alK>ut  700  birds,  a  numb(»r  of  mammals  and  some 
specimens  in  other  branches  were  obtained. 

Besides  this  material  an  additional  series  of  birds  from  Santa  Marta, 
Colombia,  was  purchased,  as  well  as  a  series  of  Petrels  from  South 
Georgia  Island. 
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The  Delaware  Valley  OmithologicaJ  Club  has  added  a  numhei  of 
rare  and  valuable  specimens  to  the  local  collection  and  other  local 
material  was  received  from  various  sources. 

Six  metal-covered  storage  cases  were  substituted  for  the  old 
wooden  cases  formerly  used  for  the  larger  birds  and  the  specimens 
arrangerl  to  much  better  advantage.  By  the  end  of  next  year  it  a 
expected  that  the  entire  collection  of  skins  will  be  accommodated 
in  metal  cases. 

Mr.  James  P.  Cbapin  spent  two  days  studying  the  Academy's 
type  series  of  West  African  birds  and  Mr.  Rhoads  has  spent  con- 
siderable time  in  the  department  preparing  a  report  on  his  Guatemala 
collection. 

Many  local  students  have  made  use  of  the  study  collection  and 
specimens  have  been  loaned  to  Drs.  F.  M,  Chapman,  C.  W.  Rich- 
mond, Messrs.  R.  Ridgway.  W.  E.  C.  Todd,  C.  B.  Cory,  H.  K.  Goaie 
and  R.  0.  Murphy. 

Reptiles  and  Batrachians. 
This  department  has,  as  in  1914,  been  under  the  charge  of 
Mr.  Henry  W.  Fowler.  All  accessions  have  been  identified  and 
cared  for,  153  having  been  tagged,  catalogued  and  distributed. 
The  entire  series  of  Salamanders  has  been  critically  studied  and  rear- 
ranged and  a  collection  of  reptiles  and  batrachians  from  Porto  Rica 
has  been  identified  for  Princeton  University,  in  return  for  which 
service  the  Academy  received  a  fine  series  of  duplicates.  Mr.  E.  R. 
Dunn  has  spent  nmeh  time  studjang  the  collections  in  this  department 
and  Dr.  Thomas  Barbour  spent  two  days  examining,  some  of  the 
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from  Washington  and  Oregon,  received  from  Mr.  John  A.  Allen; 
Antarctic  shells  of  the  Sir  Ernest  Shackleton  Expedition,  from 
Mr.  John  H.  McFa<lden»  and  Mexican  shells  from  C.  R.  Orcutt. 
Messrs.  Clarence  B.  Moore,  Morgan  Hebard,  S.  S.  Berry  and  others 
have  made  many  gifts  of  southern  and  westc^m  shells,  and  Mr. 
Bayard  Long  has  continued  his  collections  in  New  Jersey. 

The  John  Ford  collection  of  OlmdcBf  purchased  during  the  year, 
when  added  to  that  of  the  Academy,  forms  probably  the  most 
extensive  s(»ries  of  these*  shells  in  any  museum. 

With  Mr.  James  H.  Ferriss,  the  special  curator  spent  the  greater 
part  of  August  and  September  in  an  exploration  of  the  Black  Range 
of  New  Mexico,  obtaining  large  series  of  land  mollusks,  part  of  them 
new  to  science. 

We  have  also  l>een  favored  with  a  complete  stories  of  the  mollusks 
taken  by  Messrs.  Junius  Henderson  and  D.  E.  Daniels,  who  collected 
in  many  localities  from  Provo,  Utah,  to  Franklin  in  southern  Idaho. 

The  study  of  Hawaiian  material  of  the  expe<lition  of  1913  has 
been  continued  throughout  the  year.  The  family  TomatellinidoB 
has  been  completed,  and  a  monograph  published  in  the  Manual  of 
CoNCHOLocY,  Volume  XXIII.  The  proportion  of  undescribed 
forms  proved  to  Ikj  unusually  large,  the  volume  containing  descrip- 
tions of  103  new  species  and  29  new  subsi)ecies.  Dr.  C.  Montague 
Cooke,  of  the  Bishop  Museum,  Honolulu,  collal)orated  with  the 
special  curator  in  this  work. 

Mr.  E.  G.  Vanatta,  assistant  in  the  department,  has  been  chiefly 
oeeupieil  in  the  determination  and  lalx'lling  of  specimens  received. 
Miss  Caroline  Ziegler  has  continued  the  work  of  cataloguing  the 
collection. 

The  Wheat l(»y  collection  of  fresh-water  shells  hjis  In^en  deiwsited 
by  the  I'niversity  of  P<»nnsylvania,  and  some  progress  has  been  made 
in  cleaning,  labelling  and  cataloguing  the  spiH*imens. 

Diu*ing  the  year  the  collections  have  lx»en  studied  by  Messrs. 
George  H.  Clapp,  Frank  M.  Anderson,  Drs.  W.  H.  Dall  and  A. 
Obsen,  while  material  has  lx»en  loaned  to  Drs.  W.  H.  Dall  and  Paul 
Bartsch,  Messrs.  Junius  Henderson  and  J.  B.  Henderson. 

Insects. 

Dr.  Henr>'  Skinner,  head  of  the  department  of  Insects,  reports 
that  much  of  his  time  and  that  of  Mr.  E.  T.  Cresson,  Jr.,  has  been 
devote<l  to  relaxing  and  mounting  the  new  material  acquired.  Por- 
tions of  the  collection  have  also  l>een  rearranged  in  the  new  cases 
procured  during  the  year. 
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In  the  order  Diptera  the  families  Tipulidse  and  DoUcht^podiik 
have  been  rearranged. 

In  the  Coleoptera  the  labelling  of  the  Horn  types  has  been  ood- 
tinued  and  the  rearrangement  of  the  family  Scarabeidse  completed. 

In  the  Hymenoptera,  the  rearrangement  of  the  Ophionini  aiul 
PiraplinEB  has  been  finished. 

In  the  Lepidoptera,  the  Welles  collection  was  safely  tran^xntw 
from  Elwyn,  Pa.,  and  the  following  families  rearranged:  Agrotina, 
Syntomidse,  Batumids,  Lycsecids,  and  the  exotic  Nympbalidc  and 
part  of  the  Pierids.  The  genera  Kallima,  Papaipema  and  Autogra{^ 
were  also  rearranged. 

In  the  Orthoptera  the  series  of  the  genera  Orchelimum,  Omo- 
cephalus  and  Atlanticus  have  been  rearranged  in  the  new  type  of 
double  box,  which  was  all  the  general  rearrangement  possible  during 
theyear  with  the  few  boxes  available. 

Mr.  J.  A.  G.  Rehn  spent  two  months  in  the  field  in  company  with 
Mr.  Morgan  Hebard,  working  in  the  Gulf  States  from  nortben 
Florida  to  eastern  Texas.  The  trip,  which  was  highly  succes^ul 
resulted  in  securing  a  very  large  series  from  the  most  neglected 
portion  of  the  eastern  States,  of  which  collection  the  Academy  will 
receive  one-half. 

Mr.  Hebard  has  continued  his  studies,  based  ver>-  largely  on  the 
material  in  his  own  collection,  here  deposited,  and  in  the  Acadecny 
series.  He  has  also  continued  to  maintain  a  preparat^H*,  whose 
services  as  in  the  past  have  been  given  ver>'  hberally  to  the  .\cademT. 
By  his  aid  it  was  possible  to  have  mounted  practically  all  the 
previously   unmounted   Orthoptera   owned   by    the    Acaufcmy.    In 
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tions,  including  Messrs.  A.  F.  Satterthwait,  A.  P.  Morse,  E.  Daecke, 
C.  W.  Long,  W.  T.  Davis,  J.  C.  Bradley,  Charles  Schaeflfer,  J.  C. 
Crawford,  S.  A.  Rohwer,  A.  B.  Gahen,  R.  A.  Cushman,  A.  N.  Caudell, 
and  A.  Avinoff. 
Material  has  been  loaned  to  Dr.  E.  M.  Walker. 

Other  Invertebrates. 

Mr.  H.  W.  Fowler  has  looked  after  the  alcoholic  material  and 
arranged  numerous  small  local  collections  of  spiders,  Crustacea,  etc. 
Mr.  J.  H.  Emerton  has  studied  the  series  of  spiders  during  the  year. 
Specimens  of  annelids  have  been  loaned  to  Dr.  C.  A.  Kofoid,  and 
J.  F.  Daniel. 

Invertebrate  Fossils. 

Dr.  A.  P.  Brown  has  spent  considerable  time  at  the  Academy 
during  the  sunmier  months  studying  the  collections  in  this  depart- 
ment and  in  conjunction  with  Dr.  Pilsbry  has  prepared  a  report  on 
the  Oligocene  fossils  obtained  by  Mr.  Lloyd  B.  Smith  in  Colombia. 

Drs.  A.  Olsen  and  L.  W.  Stephenson  have  spent  some  time  studying 
the  collections,  and  material  has  been  loaned  to  F.  W.  Stanton  and 
T.  Wayland  Vaughan. 

Vertebrate  Fossils. 

The  large  slabs  of  fossil  footprints  together  with  certain  geological 
specimens  have  l>een  arranged  on  the  wall  spaces  between  the  windows 
in  the  mineralogical  hall. 

Material  was  loaned  during  the  year  to  Drs.  O.  P.  Hay  and  J.  C. 
Merriam,  and  in  return  for  the  courtesy  Dr.  Merriam  presented  the 
Academy  with  a  sp<*cimen  of  Smilodon  from  the  asphalt  deposits 
of  the  Rancho  La  Brea,  California. 

• 

Herbarium. 

Mr.  Stewanlson  Bnm-n's  continued  illness  has  again  kept  him  from 
his  duties  in  charge  of  the  Herbarium  for  about  half  of  the  past  year, 
while  for  several  months  h(»  was  absent  with  Dr.  N.  L.  Britton  on  a 
collecting  trip  to  Porto  Rico. 

During  his  absence  the  Academy  has  again  been  dep<>n(lent  upon 
the  voluntarv'  services  of  Messrs.  Bayard  Long  and  S.  8.  Van  Pelt, 
who  have  generously  lookcHl  after  the  general  herbarium  in  addition 
to  their  continued  care  and  development  of  the  local  herbarium 
in  which  they  have  interested  themselves  for  a  number  of  years. 

38 
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Work  has  necessarily  been  mdnly  confined  to  caring  fca-  the 
accessions.  Miss  Ada  Allen  has  continued  -with  the  mounting  d 
the  specimens  and  has  prepared  for  cataloguing  and  distribution 
3,150  sheets.  Mr.  Van  Pelt  has  mounted  all  accessions  to  the  local 
collection,  amounting  to  3,114  sheets  and  including  664  from  the 
Porter  herbarium,  which  have  been  distinctively  labelled  in  accordance 
with  the  agreement  with  Lafayette  College,  by  which  institution 
they  were  deposited. 

Mr.  Long  has  distributed  and  identified  mat-erial  added  to  the 
local  herbarium  and  made  critical  studies  of  various  groups.  He 
has  also  attended  to  much  correspondence  in  connection  with  the 
general  collection. 

The  herbarium  has  been  ctmsulted  during  the  year  by  Dr.  C.  S. 
Salient,  W.  W.  E^eston,  Harold  St.  John,  Francis  Penneil  and 
many  others,  and  specimens  have  been  loaned  to  W.  W.  Egglesuu, 
P.  C.  Standley,  Dr.  R.  H.  Howe,  Dr.  J.  C.  Arthur,  K.  K.  McKenae, 
B.  H.  Smith,  Dr.  C.  S.  Sargent,  Dr.  F.  Penneil,  Harold  St.  John, 
Dr.  J.  M.  Greenman,  Prof.  M.  L.  Femald. 

The  collection  of  trunk  sections  of  native  trees  of  the  Alleghanies 
presented  by  Mr.  C.  H.  Jennings  has  been  prepared  for  exhibition 
and  placed  in  two  mahogany  and  plate-glass  cases  in  the  mineralogical 
hall  just  outside  the  entrance  to  the  herbarium,  where  it  attracts 
much  attention. 

MiNEBALS   AND   RoCKS. 

Mr.  S.  G.  Gordon,  under  the  direction  of  Mr.  Frank  J.  Keeley, 
Curator  of  ^he  William  S.  Vaux  Collections,  has  completed  a  check 
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AsCHiBOLOOY  AND  ETHNOLOGY. 

Mr.  Clarence  B.  Moore  has  placed  on  exhibition  in  this  department 
the  material  obtained  on  his  expeditions  during  the  year. 

Two  additional  exhibition  cases  were  obtained  by  the  William  S. 
Vaux  Fund  for  the  display  of  the  European  archsBological  material 
in  that  collection,  chiefly  from  Scandinavia  and  Switzerland. 

Miss  H.  N.  Wardle  has  cared  for  the  collections  during  the  year 
and  rearranged  portions  of  the  display,  preparing  a  number  of  new 
labels. 

Besides  the  material  in  the  Vaux  collection,  the  specimens  in  the 
Gottschall  collection  from  the  Frazer  and  Thompson  Rivers,  B.  C, 
and  from  Washington,  Oregon,  Montana,  and  the  Shasta  tribes  of 
California,  have  been  catalogued  and  displayed. 

A  rearrangement  of  some  of  the  cases  has  added  much-needed 
floor  space  and  given  uniformity  of  aspect. 

WiTMER  Stone,  Chairman. 
Curators  { 


Samuel  G.  Dixon. 
Henry  A.  Pilsbry. 
Henry  Tucker. 


Report  of  the  Curator  of  the  William  S.  Vaux  Collections. 

During  past  year  new  cases  have  been  purchased  and  installedi 
under  the  supervision  of  the  Curators  of  the  Academy,  for  the 
display  of  the  archseological  collection. 

There  have  been  few  accessions  to  the  mineral  collection,  as  it 
has  been  considered  advisable  to  defer  any  extensive  purchases 
until  the  completion  of  the  contemplated  rearrangement. 

Respectfully  submitted, 

F.  J.  Keeley,  Curator  Wm,  S,  Vaux  Collection. 


REPORTS  OF  THE  SECTIONS. 

Biological  and  Microscopical  Section. — The  Section  has  held 
seven  stated  meetings  during  the  year,  with  the  usual  attendance. 

A  serious  loss  to  our  membership  is  the  death  of  Dr.  Benjamin 
Sharp,  whose  cooperation  for  many  years  is  remembered  gratefully. 
Suitable  resolutions  have  been  spread  upon  the  Minutes. 

Communications  on  the  favorite  subjects  of  investigation  by 
different  members  have  been  numerous.    Among  those  contributing 
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are  the  following:   J.  Cheston  Morris,  T.  Chalkley  Palmer,  Frank  J. 
Keeley,  Thomas  S.  Stewart,  Hugo  Bi^am,  and  Charles  S.  Bayv. 

At  the  annual  election  of  officers,  the  following  were  chosen  (or 
the  year  1916: 

Director. .J.  Cheston  Morris, 

Vice-Director T.  Chalkley  Pahner. 

Recorder Charles  S.  Boyer. 

Treasurer  Thomas  S.  Stewart, 

Conservator Frank  J.  Keeley. 

Corresponding  Secretary Silas  L.  Schumo. 

Charles  S.   Boyer,  Recorder. 

ENTOMOU)aiCAL  SECTION. — The  meetings  of  the  Section  have 
been  well  attended  during  the  year  and  the  communications  made 
have  been  published.  A  large  amount  of  valuable  material  has 
been  added  to  the  collection.  Two  members  and  a  contribute 
have  been  elected.  At  a  meeting  held  December  13  the  following 
officers  were  elected  to  serve  for  the  ensuing  year: 

Director Philip  I-aurent. 

Vice-Director.. R.C.Williams.. 

Treasurer Ezra  T.  Cresson. 

Secretary  .  J.  A.  G.  Rebo. 

Recorder  E.  T.  Cresson,  Jr. 

Publication  Committee  E.  T.  Cresson, 

.  PhUip  P.  Calvert, 
E.  T.  Cresson,  Jr. 
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A  detailed  list  of  accessions  to  the  herbarium  will  be  found  in  the 
Additions  to  the  Museum. 

The  Conservator  wishes  to  record  his  appreciation  of  the  valuable 
assistance  rendered,  during  his  absence  through  illness,  by  Mr.  Bayard 
Long  in  caring  for  certain  details  of  the  work  of  the  herbarium. 

Miss  Ada  Allen  has  conjbinued  her  services  during  the  year  as 
aid  in  the  herbarium. 

The  American  Fern  Society  held  its  meeting  in  the  herbarium  of 
the  Academy,  December  28  and  29.  On  the  evening  of  December 
31  the  Section  gave  a  reception  and  smoker  to  the  botanists  attending 
the  meetings  of  the  American  Association  for  the  Advancement  of 
Science,  when  we  had  the  pleasure  of  welcoming  more  than  200 
visitors  in  the  herbarium.  The  occasion  afforded  many  their  first 
opportunity  of  examining  the  collections. 

The  following  officers  of  the  Section  have  been  elected  for  the 
ensuing  year: 

Director Benjamin  H.  Smith. 

Vice-Director Joseph  Crawford. 

Recorder John  W.  Eckfeldt,  M.D. 

Treasurer  and  Conservator Stewardson  Brown. 

Respectfully  submitted, 

Stewardson  Brown,  Conservator. 

MiNERALOGicAL  AND  GEOLOGICAL  SECTION. — The  Scction  held 
four  meetings,  with  about  the  usual  average  attendance. 

Communications  were  made  by  Thomas  C.  Brown,  on  the  Geology 
and  Fossil  Corals  of  Jefferson  County,  Kentucky,  and  on  the  Shawan- 
gunk  and  Green  Pond  Conglomerate;  and  by  F.  Lynwood  Garrison, 
on  Alluvial  Gold  Deposits  in  Alaska  and  elsewhere.  Other  subjects 
of  geological  or  mineralogical  interest  were  discussed. 

There  were  three  field  excursioas,  with  an  average  atte^ndance  of 
seventeen.  The  parties  visited:  (1)  The  crystalline  rocks  and 
their  mineral**  Iwtween  Avondale  and  Morgan  Station,  Delaware 
County;  (2)  the  New  Red  Norristown  Shales  and  No.  11  Limestone 
in  Buckingham  Township,  Bucks  County;  (3)  the  gneiss  and  its 
minerals  near  Crum  Creek,  Delaware  County. 

The  following  officers  of  the  Section  have  been  elected  for  the 
year  1910: 
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Director..^. Benjamin  Smith  Lj-man. 

Vice-Diredor F.  J.  Keeley. 

Recorder  and  Secretary^ S.  L.  Schumo, 

Treasurer William  B.  Davis, 

ConaertxUor. George  Vaux,  Jr. 

Respectfully  submitted  by  order  of  the  Section, 

Benj.  Smith  Ltman,  Director. 

Ornithological  Sbct:on. — The  Section  has  maintained  an  active 
interest  in  the  omithol<^cal  department  of  the  Academy  aiul  in 
furthering  study  in  this  branch  -of  science. 

The  Pennsylvania  Audubon  Society  and  Delaware  Valley  Omitho- 
It^cal  Club  have  been  encouraged  to  hold  their  meetings  at  the 
Academy  and  iu  thb  way  many  persons  interested  in  bird  study 
have  come  into  closer  relation  with  the  society,  resulting  in  impor- 
tant additions  to  the  collection  and  in  the  acquisition  of  importaDt 
data. 

At  the  annual  meeting  of  the  Section  the  following  officers  were 
elected  for  the  ensumg  year: 

Director,., „_ Spencer  Trotter. 

Vice-Director. ^„ , .George  Spencer  Morris. 

Recorder. ....- „ Stewardson  Brown. 

Secretary , William  A.  Shiyock. 

Treasta-er  and  ConserwUor .Witmer  Stone. 

Respectfully  submitted, 

WiTUBR  Stone,  Conservator. 
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Councillors  to  serve  three  years  Philip  P.  Calvert,  Ph.D., 

Frank  J.  Keeiey, 
Walter  Horstmann, 
William  Pepper,  M.D. 

Committee  on  Accounts Charles  Morris, 

Samuel  N.  Rhoads, 
JohnG.  Rothermel, 
Thomas  S.  Stewart,  M.D., 
W^alter  Horstmaim. 


COUNCIL  FOR  1916. 

Ex^fficio, — Samuel  G.  Dixon,  M.D.,  LL.D.,  Edwin  G.  Conklin, 
Ph.D.,  John  Cadwalader,  A.M.,  Edward  J.  Nolan,  M.D., 
J.  Percy  Moore,  Ph.D.,  George  Vaux,  Jr.,  Henry  A.  Pilsbrj', 
Sc.D.,  Witmer  Stone,  A.M.,  Sc.D.,  Henry  Tucker,  M.D. 

To  serve  three  years. — Philip  P.  Calvert,  Ph.D.,  Frank  J.  Keeiey, 
Walter  Horstmann,  William  Pepper,  M.D. 

To  serre  two  years. — (^harles  B.  Penrose,  M.D.,  LL.D.,  Ph.D.,  Charles 
Morris,  Spencer  Trotter,  M.D.,  William  E.  Hughes,  M.D. 

To  serve  one  year. — Ekliivnn  S.  Dixon,  Henry  Skinner,  M.D.,  Sc.D., 
RolK^rt  G.  LeConte,  M.D.,  George  Spencer  Morris. 


Councillor  George  Vaux,  Jr. 

Curator  of  Mollu.sca  H(»nr>'  A.  Pikbry,  Sc.D. 

Curator  of  William  S.   Vaux  (Col- 
lections Frank  J.  Keeiey. 

Custodian  of  Lsaac  Lka  Collection  .  Joseph  Willcox. 

Assistant  Librarian  William  J.  Fox. 

Assistants  to  Curators  Ht^nry  Skinner,  NLD.,  Sc.D.^ 

Stewardson  Brown, 
J.  Percy  M(H)re,  Ph.D., 
Edward  (J.  Vanatta, 
Henry  W.  Fowler, 
James  A.  (1.  Kehn, 
Ezra  T.  Cresson,  Jr. 

Assistant  in  Lihkary  Furman  She[)pard  Wilde. 

Aid  in  Aiuileolocy  Harriet  Xewell  Wardle. 

Aid  in  Herbarium  Ada  Allen. 

Taxidemiifit  David  M.  MeCa<lden. 
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.Charles  Clappier, 
Daniel  Heckler, 
James  Tague, 
Jacob  Aebley, 
Adam  E.  Heckler. 


STANDING  COMMITTEES,  1916. 

Finance. — John  Cadwalader,  A.M.,  Edwin  S.  Dixon,  Effii^ham  B, 

Morris,  Walter  Horstmann,  and  the  Treasurer. 
Pdbucations. — Henry  Skinner,  M.D.,  Sc.D.,  Witmer  Stone,  Sc.D., 

Henry  A.  Piisbry^  Sc.D.,  William  J.  Fox,  Edward  J.  Nolan,  M.D. 
Library. — Henry  Tucker,  M.D.,  Gcoi^e  Vaux,  Jr.,  Frank  J.  Keele>', 

Thomas  Biddle,  M.D.,  Witmer  Stone,  Sc.D. 
Insthuction   and   Lectures. — Henry   A.   Pilsbry,    Sc.D.,   Charles 

Morris,  Henry  Tucker,  M.D.,  Geoi^e  Spencer    Morris,  and 

Stewardson  Brown. 

ELECTIONS   IN   1915. 
Members. 
January  19. — Heber  Wilkinson  Youngken,  Ph.D.,  George  B.  Benners. 
Fdiruary  16. — Joseph  C.  Guernsey,  M.D. 
March  16. — Jacob  Parsons  Schaeffer,  M.D. 

Correspondents. 
Novernber  16. — Alfred  C.  Haddon,  M.D,,  of  Cambri<^,  England. 


1915.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  593 


ADDITIONS  TO  THE  MUSEUM, 

1915. 

Mammals. 

CuoLEY  &  MuLLiN.     Capuchin  Monkey  {Cebus  sp.). 

Samuel  G.  Dixon,  M.D.  Restorations  of  skulls  and  heads  of  Pilhecanthropwi, 
the  Neanderthal  and  Piltdown  men. 

Free  Museum  of  Science  and  Art  or  the  University  of  Pennsylvania. 
Pair  of  Lesser  Kudu  (Ammelaphus  imberbis)  horns,  pig  tusk,  rhinoceros  tail 
and  worke<l  antler. 

H.  W.  Fowler.    Skeleton  of  Dolphin  (Delphinus  delphU),  Riverton,  N.  J. 

Charles  Groves.     Moose  (Alces  americanus),  Ontario.    Young.    Skin. 

Guy  King.     Female  Opossum  (Diddphis  virginianus)  with  young  in  pouch. 

Bayard  Long.    Jumping  Mouse  (Zapus  hudsonicu*)^  Spray  Beach,  N.  J. 

Thomas  Marti.vdale.  Skin  and  skull  of  female  Alaskan  Brown  Bear  {Ursus 
kidderit)y  Cook  Inlet,  Alaska. 

W.  E.  Meehan  (Philadelphia  Aquarium).  California  Sea-lion  (Zalophus 
caHfornianuH). 

Mrs.  Curwen  Stoddart,  Jr.  Collection  of  eight  mounted  heads  and  horns 
of  game  mammals. 

ZooLociicAL  Society  of  Philadelphia.  Mounted:  Rufous  Rat  Kangaroo 
{JEpyprymnu^  rufescens).  Prepared  as  skin  and  skeleton:  Siberian  Tiger 
{FdU  tigris  mongolica);  Jaguar  (Felis  onca);  Philippine  Spotted  Deer  {Ru&a 
alfredi);  Saddle-backed  Tapir  (Tapirus  iruiicwi);  Sooty  Agouti  {Dasyprocta 
nigra),  Prepare<l  as  skin  and  skull:  Celebean  Macaque  (Magus  ochrealus); 
Geoff roy's  Spider  Monkey  {Ateles  geoffroyi);  Red  Ruffed  Lemur  {Lemur  varius 
tuber);  Galago  {(ialago  sp.);  Serval  {Felia  nerval);  four  Northwestern  Pine 
Martens  {Muatela  caurina);  .\m<Tiran  Otter  {Luira  catuuienain) ;  Rusty-spotted 
Genet  {GencUa  ruhiginom);  IxM'lie  Waterbuck  {On4}tragws  lechee);  Alleghany 
Cave  Rat  (Xeototmi  j>ennf<yli'anica).  Prepared  as  skins:  Mahol's  Ctalago 
(Galago  nmholi);  Goklen  Cat  {Fdin  U-mmincki);  Chaus  Cat  {Fdia  chautt)^  female 
and  two  young;  California  Sea-lion  {Zalophua-  California nus);  Soutli  African 
Hedgehog  {EriruiauH  frontalis);  young  Northern  Warthog  {Marrocephaluv  afri- 
canus).  PffpariNi  as  skeleton:  Mountain  Zebra  (Equus  zebra);  young  male 
Meam's  Deer  ((hhroileus  texana);  white-tailed  gnu  {Connochcttrg  gnu) .  Prepared 
as  skull:  S<K)ty  Mangabev  (Ctrconhnxfulifjinosus);  Black  Ix*mur  {lA^mur  macaco): 
Galago  {Gnlngo  sji.i;  South  .Vfrican  Iknlgehog  {Erinactus  froninlia). 

Birds. 

W.  M.  .\ldrich      Coll«K*tion  of  hummingbirds,  birdi<'  n<»sts  and  I'gg.**. 
Delawark  Valley  (Ornithological  Clib.     Four  nests  of  Pennsylvania  birds. 
Samuel  (I.  Dixon,  .M.D.     Egg  of  Canlinal  (Cardinalitt  cardinalin). 
Free  Mr^HrM  of  S<ikn<'k  and  .\rt  of  Tniver-sity  of  Pennsylvania.     Bird 
of  Paradise  (Paraduita  aiKnln). 
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W.  W.  Justice.    CoUection  of  Eggs  of  Pennsylvania  and  New  Jtnej  bu4 
comprising  76  sets. 

John  H.  McFaddbn.  Seriea  of  mounted  Antarctic  marine  birds  and  qip; 
Sir  Ernest  Shackleton's  Collection. 

D.  C.  McKee.    Virginia  Rail  (RaUui  irirginiamis),  Philadelphia. 

S.  W.  Morton,  M.D.    Mounted  specimen  of  Mynah  {GracxiJa  inUrmt^. 

PcRCHASED.  Collection  of  176  Colombian  birda,  16  petrels,  S.  Georgia  Idtnd, 
and  700  birds  from  Guatemala. 

S.  N.  RnoAns.  Skins  of  male  Cape  May  Warbler  {Dendroita  liffritta)  and 
young  Starling  (Slumus  mdgarie),  Haddonfield,  N.  J. 

W.  HiNCKLE  SuiTH.  Black-crowned  Night  Heron  (,Nycticorax  nyriitom 
naoiu*),  Bryn  Mawr,  Pa. 

0.  Frank  8.  Stead.    Skin  of  Red-tailed  Hawk  {Bitteo  borealis),  PennsylyuuL 

Mrs.  Cdrwen  Stoodakt,  Jr.    Three  mounted  owls. 

H.  R.  Wharton,  M.D.  Skin  of  American  Merganser  {Merffus  ommraaiu), 
Salem,  N.  J. 

RoBEBT  WiLLETH.    American  Coot  (Fuliai  amfricana).  Barrel  Island,  N.  J. 

ZooLOOicAL  SociETT  OF  Philadelpbia.  Prepared  as  skins:  Black^oottd 
Penguin  ISpheniscui  dimereua);  young  Swan  (Olor  sp.);  Falcated  Seal  lEutidla 
fakata);  Victoria  Crowned  Pigeon  (Couro  vidoria);  Audubon's  Caracara  (PoJf- 
borut  eheriway);  Yellow-billed  Hombill  (Lophoceroa  Uucomelas) ;  Btue-beDied 
Lorikeet  (.TriehogUatus  nArUorguet);  Nepaul  Parakeet  IPalaontis  tupaulmtit); 
Blue-winged  Green  Bulbul  {CMxrro'pna  hardtBickii). 

RBPTitfB  AND  Amphibians. 

Phiup  Laurekt,    Small  series  of  Salamanders,  Chestnut  Hill,  Philadelphia. 

P.  LoRRiLUERE.    Tree-load  (Hyla  vUtata),  Georgetown,  Md, 

John  H.  McFaddbn.    One  lizard;  Sir  Ernest  Shackleton's  Collection. 

J.  Pbrcv  Moore,  Ph.D.  Type  of  LeuTognalhta  marmortUu*  Moore,  Roao 
Mountain,  N.  C. 

MnsEuu  OF  Comparative  Zooloqv  (in  exchange).  Anoliv  bimaculattu, 
A.  bUtongnifer,  Amieva  aquUina  Garman  (paralype)  and  A.  cUrigularia  Carman 
(paratype). 
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Geo.  H.  Clapp.    Eighteen  traya  of  land  shells  from  the  South^n  SUin. 
T.  D.  A.  CocKERELL.    Land  shells  from  New  Mexico  and  Coronado  hitai 
Lower  Cal. 
M,  CoNNOLLi.    Nine  trays  of  land  shells  from  South  Africa- 
Dblos  E.  Culver.     Three  shells  from  New  Jersey  and  Pennsylvania. 
Miss  E.  Cduuinos.    PraticoUtla  from  Texas. 
L.  E.  Daniels.     Forty  lots  of  land  shells  from  Utah. 

J.  H.  Fbrriss.    Seventy  trays  of  land  shells  from  Arizona  and  New  MeiiM. 
John  Ford  Collection.    Two  hundred  and  fifty-three  traya  of  OUrti  Ipv- 

H.  W.  Fowler.    Six  species  of  shells  from  New  Jersey  and  Virginia. 

Free  MtrsBUM  of  Scibmce  and  Art.    f^ixty-three  species  of  Marine  abdla. 

L.  S.  Frierson.     Ptychobranchus  dintonerui»  Simps,  from  Arkanaae. 

L.  P.  Gratacap,    Three  species  of  land  shells  from  Brazil. 

D.  K.  Greqer.    Seven  land  shells  from  Oklahoma. 

S.  G.  Gordon.     Four  species  of  land  shells  from  Montgomery  County,  Pa. 

Sbitaro  Goto.     Two  trays  of  Btanfordia  from  Japan. 

Morgan  Herard.     Eleven  trays  of  shells  from  Florida. 

Charles  Hedley.     Six  species  of  shells  from  Macquarie  Island. 

J.  B.  Henderson,  Jr.  Fourteen  trays  of  shells  from  Cuba,  Bahamas  and 
Virginia. 

Junius  Hender.son.  Twenty-tffo  trays  of  land  and  fresh-water  shells  from 
Utah  and  Colorado. 

H.  W.  Henshaw.     Atnaatra  flaveacena  Nc.  from  Olaa,  Hawaiian  Islands. 

A.  B.  Howell.    Micrarionla  tnterma  Binn,  from  San  Clemente  Island,  Cal. 

C.  W.  Johnson.    Ten  trays  of  Oliva  from  Japan. 

F.  W.  Kelsev.    Nine  species  of  shells  from  California. 

Bayard  Long.  One  hundred  and  forty-nine  trays  of  shcUa  frona  Ontario, 
Now  Jersey  and  Pennsylvania. 

A.  L.  LovETT,     Four  slugs  from  Oregon. 

H.  N.  Lowe.    P'ifteen  trays  of  shells  from  California  and  Mexico. 

C.  J.  Mavn'ard.  Thirty-nine  species  of  Cerion  from  the  Bahama  lalandx, 
(purchased). 

W.  G.  MazVck.     Four  species  of  Nassa. 
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H.  A.  P1L8BRY,  D.Sc.    Five  hundred  and  ten  trays  of  shells  chiefly  from  the 
Hawaiian  Islands. 
Earl  L.  Poole.    Helicina  amana  Pfr.  from  Quirigua,  Guatemala. 
H.  W.  Pretz.     Lymruxa  obrussa  Say  near  Coming,  Pa. 

C.  T.  Ramsden.    Three  Cuban  land  shells. 

Mr8.  F.  W.  Rawle.    One  marine  shell  from  Maine. 
S.  N.  Rhoaos.    Six  species  of  land  shells  from  New  Jersey. 
S.  Raymond  Roberts.     Nineteen  species  of  shells  from  Australia  and  West 
Indies. 
S.  L.  ScHUMO.     VUrea  hammonis  Strom  from  Glenwood  Springs,  Colo. 

B.  Shimek.     Pisidium  virginicum  Gmel.  from  near  Iowa  City,  la. 
Lloyd  B.  Smith.     Twenty-seven  trays  of  shells  from  Colu^nbia. 
G.  C.  Sfexce.     Twelve  trays  of  shells  from  England. 

V.  Sterki.     Two  species  of  Pisidium  from  South  Dakota  and  Ohio. 
WiTMER  Stone,  Ph.D.     Four  species  of  land  shells  from  Cahfomia. 

D.  Th  A  AN  I'M.    Thirteen  trays  of  land  shells  from  the  Hawaiian  Islands. 

L.  E.  Thurhton.     Achatinella  valida  kahukuerntia  P.  &  C.  from  Kahuku,  Oahu. 

University  of  Wisconsin.    Six  Hawaiian  land  shells. 

Bryant  Walker.    Six  trays  of  shells. 

J.  B.  Walters  and  B.  Long.     Fourteen  trays  of  shells  from  Red  Bank,  N.  J. 

Hugh  Watson.     Apera  sexangxda  Wats,  from  Grahamstown,  South  Africa. 

8.  G.  Weir.     Nineteen  trays  of  shells  from  Alabama  and  Tennessee. 

C.  S.  Williamson.    Planarbis  parvus  Say  from  Repaupo,  N.  J. 
M188  H.  Winchester.    Six  marine  shells  from  Wildwood,  N.  J. 

Insects. 

American  Museum  of  Natural  History.    Eleven  Conocephalusy  Cuba. 

Nathan  Banks.    Three  Diptera,  United  States.    Twenty-three  Neuroptera, 
United  States. 
•  C.  T.  Bethune-Baker.     Forty  Lepidoptera,  New  Guinea. 

Henry  Bird.     Thirty-nine  Lepidoptera,  United  States. 

W.  S.  Blatchley.    Seventy-four  Coleoptera,  United  States  (purchased). 

Brooklyn  Museum.     Melanopliat  fasciatus,  Newfoundland. 

Malcolm  Burr.     Fourteen  Conocephalus,  Southeastern  Brazil. 

Califor.nia  St.\te  Insectary.  Four  CammaroUttix  cyclocercus,  California 
(paratyiKi:*). 

P.  P.  Calvert,  Ph.D.     One  b<»otlo,  New  Jersey. 

D.  M.  Ca.stle.     Five  Coleoptera,  Florida. 

L.  Chopard.     Seven  Phasmids,  Tropical  America  (exchange). 

B.  P.  Clarke.  Fifty-eight  Lepidoptera,  California;  nine  Sphingida; 
twenty  Argynnin,  Canada. 

T.  D.  A.  CVx'KERELL.  Phetumpui  diphontxlontia  and  PhenacaMpis  minchocarpiy 
Phihppine  Islands  (TyiH'si;   twenty-three  Orthoptera,  various  localities. 

Colorado  Agricultural  Collecjb.     Semohiua  brevicaudus  (topotypt*). 

Cornell  University.  Seventeen  Orthoptera,  Georgia;  one  hundre<l  and 
forty-eight  Hemiptera,  Unite<l  Stat4!s. 

W.  T.  Davis.  One  hundred  and  twenty-one  Ceuihophilus^  Southern  States; 
two  Orthoptera,  (ieorgia;  one  Cicada  daviai;  one  CreMouia  juglandis^  North 
CaroUna. 
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Henry  Fox.    Two  Homcroeorypkue  malwolana,  Virginia;    ten  inaectaj  Nea 

C.  W,  Fbobt.    Three  insecta,  Philadelphia;  three  insects.  New  Jersey. 
Georoia  State  Collection.    Four  CeuihojAilua,   Georgia;    fifty  GtT/Biii, 


Hebard-Academy  Expedition,  1916.     Six  thousand  five  hundred  Orthoptos. 

MoRQAN  Hebard.  Ninety-two  CeulhophUus,  United  States;  one  hundnd 
and  thirty-five  Orthoptera,  Florida,  Georgia,  Virginia,  Rhode  Island;  fifUa 
GryUiike;  seven  Conocephalw,  Jamaica,  Cuba;  six  Lepidoptera,  Florida;  three 
Phasmidi,  Tropical  America;  ei^teen  Orthoptera,  United  States;  ei^koi 
Orthoptcra,  Pennsylvania,  New  Jersey. 

Philip  Ladrbnt.  One  CetdhophUut,  Pennsylvania;  nine  Tremesc  eotumha, 
Pennaylvania ;   four  Ecpantheria  tcribonia,  Pemisylvania. 

J.  W.  Green.     One  beetle,  Texas. 

C.  W.  Johnson.    Seventeen  Diptera,  United  States;    Bermuda. 

Bayard  Lono.  One  Orthopteron,  Pennsylvania;  one  Coleopt«roii,  New 
Jersey. 

A,  H.  Manee.    Three  Coleoptera,  North  Carolina. 

L.  W.  Mbnoel.    Papilio  aseaniua,  Brazil. 

A.  P.  Morse.    Three  GryUida. 

McsBuu  Couparative  Zooloot.    Six  Orthoptera. 

H.  A.  PiLSBRY.  Fourteen  Coleoptera,  Vii^inia;  one  hundred  and  fifty  insects, 
New  Mexico. 

PuRCHAHEn.     Two  hundred  and  seveoty-eight  Orthoptera,  Colombia. 

C.  T.  Ramsden.     Twenty-nine  Lepidoptera,  Cuba.  ■ 

J.  A.  G.  Rehn,    Three  Orthoptera,  New  Jersey;  five  Orthoptera,  Columbia. 

Joseph  Steiobr.    Five  hundred  and  forty-six  insects,  Europe  and  America. 

WiTMEa  Stone.     Five  Orthoptera,  New  Jersey;  seven  Lepidoptera,  Califwnia. 

UNiTEn  States  National  Mcheum.    Three  Phaxmidt,  Tropical  America. 

H.  B.  Weiss.     Two  GryUolalpa  gryllotalpa,  New  Jersey, 
•     L.     H.    Weld.      Callirkytis    fumesKB    and    Synergut    fvmeMana,     Mexico. 
(paratypes). 

H.  W.  Wenzel.    One  Euphoria,  Texas. 
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John  H.  McFadden.  Twenty-eight  species  of  invertebrates  from  South 
Victoria  Land  and  New  Zealand;  Sir  Ernest  Shackleton's  Collection. 

Clarence  B.  Moore.     Balanus  from  Mobile  Bay,  Alabama. 

C.  R.  Orcutt.    Two  species  of  Crustacea  (purchased). 

Mis6  R.  M.  Pierce.    Balanun  ebUmeus  Old.  from  Wildwood,  N.  J. 

U.  A.  PiLSBKY.  Sixteen  species  of  invertebrates  from  Arizona  and  Hawaiian 
Islands. 

C.  T.  Ramsden.     Small  collection  of  crabs,  Guantanamo,  Cuba. 

S.  N.  RiioADS.     Two  crabs  from  Panama. 

S.  Raymond  Roberts.  Nine  species  of  invertebrates  from  Massachusetts 
and  West  Indies. 

United  States  Fish  C^'om mission.     Anemone  from  off  Cape  Cod,  Mass. 

Geoixkjy. 

John  II.  McFaddkn.  Series  of  Antarctic  geological  specimens;  Sir  Ernest 
ShackIeton'.*!>  Collection. 

Vertebrate  Fossils. 

Bayard  I^ng.     Three  fossil  fish  teeth. 

University  of  (  'alifornia.  Mandible  of  Smilodon  sp.,  Pleistocene  of  Rancho 
La  Brea,  Cal. 

Frank  D.  Hi'tusr.     (On  deiKMit)  two  tusks  of  Mammoth,  Alaska. 

Invertebrate  Fossils. 

John  Ford  Collection.  Two  species  of  fossil  Oliva  from  North  Carolina 
and  Florida  (purchasird;. 

Robert  \V.  Hendy.  Liinmn  pint  L.  from  the  Post-Pliocene  at  Horse  Hill, 
Barbados. 

Mrs.  M.  K.  Langsdorf.  One  hundred  and  sixty-five  trays  of  Devonian 
fossils  from  Canandaigua,  N.  Y. 

Bayard  Iajsh.  Fiftwn  rniys  of  Cretaceous  fossils  from  Blackwood  and 
Vincentown,  N.  J. 

Albert  M(m)RK.  btUmniUs  nmvrirana  Morton  from  the  Cretaceous  at 
Bamesboro,  N.  J. 

CLARENrE  H.  MfMUtK.  Athyris  tumUia  Dahn.  from  the  UpiKT  Siluri:ui  at 
Dixie  Landing,  Tcnn. 

New  York  State  Miskim.     Uydnoceras  bathenHcU.  &  C.  from  Bath,  N.  Y. 

Pla.nts. 

A.  Allan N.     Mujtcari  cmmtsn. 

E.  H.  Bartram.     Twenty-two  sh<'i»t.'*  of  local  plants. 

E.  B.  Bartr.\m  and  Bayard  I/)N<;.  Two  humireti  and  fifty  sheets  from 
Eastern  QucIxh*. 

Wm.  (1.  Bassett.     /////N///i7/.s,  j»p. 

<).  II.  BRtiWN.     S<*venty-fivf  ;*h<fts  of  New  Jerst\v  plants. 

Joseph  ('RAWFt»RD.     Four  .•^IrmM.*  of  liM'al  plants. 

Dr.  J.  \V.  Iv  kfeldt.     Qntrcns  rwikini. 
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M.  L.  Fernald  and  Batard  Lono.  Six  hundred  and  fifteen  sheets  of  pluu 
from  Block  Island  aod  Massachusetts. 

Wii.  FiNDLEY.    Seven  sheets  of  local  plants. 

H.  L.  Fisher.     Malm  parviflora. 

Dr.  C.  D.  Fretz.     Eighteen  sheets  of  local  plants. 

E.  K.  Gale.     Juncus  gerardi. 

J.  H.  Grovb.    Seventy-nine  sheets  of  New  Jersey  pl&nta. 

Daniel  W.  Haum.    Thirty-three  Pennsylvania  plants. 

Lewis  S.  Hopkins.    Lepidium  perfoliatum  and  leoUe*  braanii. 

BAYAitn  LoNO.    Two  hundred  and  twenty-eight  sheets  of  local  plants. 

K.  K.  Mackenzie.    Gna'phalium  heUeri. 

J.  H.  MuMBADER.     Phegopterit  dryopUrit. 

Francis  W.  Pennell.    Three  hundred  and  thirty-two  sheets  of  local  plantf. 

HowARn  W.  Pretz.  Nine  hundred  and  sixty-eight  sheets  of  plants  fran 
Lehigh  County,  Pa. 

Mrs.  Joseph  Rhoads.  Herbarium  of  James'and  Joseph  R.  Rfaoads  of  H«l- 
dinglon,  Philadelphia,  made  in  1858  to  1865. 

Harold  St.  John.     Carex  platyphyUa. 

WiTMER  Stone.  Twenty-five  sheets  of  plants  from  Minnesota  and  Smdt 
crawfordi,  New  Jersey. 

Univebsitv  or  Pennsylvania.  Sixty-five  sheets  of  Gerardia,  etc.,  coIlMied 
by  F.  W.  Penneil.  Two  hundred  and  sixty-nine  specimens  of  local  plants  in 
exehange, 

J.  B.  Walter.    Ilex  and  Viola. 

Robert  Welsh.    HydraslU  eanadenna. 

Alua  Wilson.    Three  sheets  of  local  plants. 

Arch^ouwy  and  Ethnology. 

Gborqe  Apferley.    Two  flint  instruments  from  Wheeler,  Ttirlian» 
Dr.  Edwin  Atlee  Barber.     Section  of  vegetable  fibre  rabbit  net  and  Mctios 
of  feather  rope,  found  in  earthen  jar  buried  in  ancient  cliff  dwelling  in  I'tah. 
Wm.  L.  Fanshawe.     Three  stone  implements  from  Plymouth  Meeting,  Pa. 
Mrs.  J,  F.  Holt.     Eleven  ethnolt^cal  specimens  from  Greenland. 


1 


1915.] 


NATURAL  8CISNCX8  OF  PHILADSLPHIA. 


601 


INDEX  TO  GENERA,  SPECIES,  ETC.,  DESCRIBED  AND 
REFERRED  TO  IN  THE  PROCEEDINGS  FOR  1915. 


Species  described  as  new  are  indicated  by  heavy-faced,  synonyms  by 

tto/tc  numerals. 


Abastor  cr>'throgrammu8 140, 141 

Abra  lioica 28 

pacifica 28 

palmeri 28 

tepocana 28 

Abrarru  siKiiatipes 285 

cryaoleucas 247 

Abuddtduf  mauritii 253 

Acara  pulchra.. 540 

Acheta  assimilia B9o 

nigra 295 

Achirus  lineatus 251,  542 

Acrin 147 

^Uus 183,252 

iEquidenD  pulchcr 261,540 

aCtobatus  narinari 245, 521 

Agalychiud  hcleiue    262 

Agathemera  cransa 279 

Ageneiosus  brevifilifl 224 

guianenms 224 

marmoratiu* 225 

og^viei 225 

porphyreiLs 224 

Agkistrodon  piHcivorus 253 

AgonostomuH  monticola 532 

perroideH -5.32 

Albulavulpcw 247,5*22 

AleuaA  grarilin  .  2H5 

Alligator  missL<Hippiensis      .  .  VM),  V-iS 

Alo«a  sapidi.HMima   247 

Alsophis  anfi^ulifer 2.V) 

Alutera  HchcBpfi 251 

Amblema  coHtata Soh' 

gib)K>sa  oof) 

olivaria  .v>.^ 

torula^^a  . ,  5'tff 

Amblytmpidia  australir'  2S2 

Amcira  aulM'ri  25() 

Ameiunijj  ratiiH 2()t),  247 

c.  oke«H*h<)b«*ii8is  207 

dugesi  207 

nn»la»*  20S 

natalis 207 

nebiilrisus  207 

nigrilabris  208 

platycophaliis  20S 

39 


Ameiurus  vulgaris 

Amia  sellicauda 

Amiatud  calvus 

Ainiuras  bolli 

brachyacanthuB 

lophiuH 

mispillicnsiB 

niveiventris 

prosthistius 

Ampniactis 44, 

umbonata 

Amphilepididse 

Amphilepis 

norvegica 

Amphiliuma 

Amphiocnida 

Amphiodia 

periorrta 

Amphiophiura  76, 

Amphiopliis 

Amphipnolit<      

andrea*    

auistraliana 

japonica 

squamata 

AinphiiflMcna  cubana 

Amphiura 

a'stuarii 

cancsfons ... 

duplicata    .  .... 

ouopla 

partita      

patula 

praestanrt 

nulicola...    

Amphiurida*.... 
AiiiphiurirKP 
Anablf»p«4  aiiableps 

t<'trophthaliiius    .  . 
Anrhovia  abbot ti 

astillM'    . 

rhirntstoinus 

filifcra  . 

januarius 

initrhilli 

iiatt<*nTi    . 


207 

.  253 

245 

..  207 

..  208 

..  206 

..  207 

..  206 

..  207 

66,67 

..     67 

66 

66 

.     68 

69 

69 

.     69 

.     70 

77-79 

.     69 

69 

70 

71 

71 

..     71 

256 

67,69 

7S,74 

67 

.     67 

74 

.     67 

..     67 

70 

71,74 

66-68 

«>8,69 

531 

5;n 

.  0s2b 

529 
527 
«24 

5-29 
52<J 
529 
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I  Asteroschema... 


lite. 


185, 187 

piscivorua 142,  I44-14t 

185, 187 

AncJBtrus  alga 

,234,530 

234 

ifUftcharote 

hoplogenya 

530 

234 

-  -  630 

Angelichthys  isabclita..  .  . 

546 

AnguilU  chrisypB 

...  254 

rostrata 

518,  543 

.       6^ 

ADUKitrcmus  virRJaicus    

..  250 

Anodontaatra 

.  558 

..     558 

dejecta 

..  400 

mulabilis 

....  558 

nigreucena 

...  558 

radiHla 

violaeina 

...    558 

.    2.W 

anpiaticeps  .    . 

255 

argenleoUw 

.  255 

.    .  255 

carolinensis  .    ..   . 

123,  124 

equeatrU 

255 

255 

255 

.  25,5 

princj  pallid 

2.52 

Ansorgia  villata   . 

219 

643 

Anihophiura 

76,77 

Appltea  quadraciiK  .        ... 

.  518 

..  280 

ArchosargUH  probatocephalua 

250 

I  hemigymnum 

intectum 

i  migrator 

I  rubrum 

I  tubiferum 

I  Afiteraschenuiitiiue.., 

I  Astroboa 

clavata 

I  globifera 

nigra 

I  Astrocaneum ,  .  . 

.  Aatroceras 

AstrochaJcis 

I   Astrocharis 

!        vinro 

Aatrochele 

Astrorhlatnya 

AMtrocladufi 

eoniferas 

dofleini , 

Astroclon  

AHlrocnida 

A-strocoDus 

Astrorydus 

Antrodactylu9 

AHtrodeniuum.... 

Aatrodia 

Astrogeron 

Astrogoniphua 

AstroRordius 

Afrtrophiurs., 

Astrophyton  annulatum... 
Aatrophytum 
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A«tyuinx  1ani:itrii 
oriMiiulLt 
rupununi 

AtlanticuM 
(liirNaliK 

AurbenipUTUH  am 
brarhyurus 
brevibarlms 
JHurniirliii!! 
niidialis 

AwaoUH  tiiiui<icn 


■263   ■ 

C'u4i)titornu  aruniinat 

2h:{ 

2t» 

CiUimusruIamLw 

KW 

->IB 

C'lkllichthyH  rallirhthy 

■229, 52» 

.■130 

kncn 

n^t 

2»5 

^M.iSJ 

2n« 

■m\ 

295 

20tt 

S22 

541. 54B 

2-24 

lUitlW     . 

.-,41/ 

<'8iiibuni»  horluni 

.im 

y/^ 

\ 

248,  SW 

22-i.  224 

24X, 

,  2r(7.  aw 

r>i2 

24.'. 

22(1 

i.^iHHf': 

il 

SSI 

riiit 

Bllth^1)wliiiiir;i 

mitoi 

italhyKtomti  rin 

Hlriatiitn 
Itttlrarhtiiili's  -■•i 
Hifuluriit  0:1)11111 

ilulIUnii 

|K-ltu''i'i:t    honlcawllii, 

pmiTSii 


Hitliynlst'iiMc'iiliir. 
lllupiira  iliibiu 
HUtlnfiiH:! 

Ilbttetla 

Rpniiiiniru 


:t45.    ;Wtt, 

:{0(),  4CXI,  40K 

:tO(l,  4IN) 

;t>«.  am) 
345.  ;(4ii,  Mi 

:LS!).  :t!MI.  4IN) 

:t'.M> 
;iiin.  :11m- 11)1 


(  MlnniUK 

nu'tiiliita 

CtTutinoirti'ra  inioriliH 
('(■mlilm  liilice]M 
CVrofiNlJu        ..     . 
J-HSKIP  i<>n- 


(  fftber, 

( 'hii-i(HloM  miiiHtnituH 


H-hirpli 

HpinoHiiii 
Chilfiphiiiriilii 
<'hircMl'in  inikhiT 
Cli  1(1 'ill I  is  ('(inNpoTKa  iiriniii 
Chi.  ryw 


Biinorrnlinlii^  iili'iimp-'i.'- 

RicliiH 
Huntili^  Tiii.-.i.>Tii>iii 


vM-iiiys  fluridunii,  li:t-ll.'>,  lU).  I 
tvtiiniL-itiiH  1 

ysichlliv-  uriitir(>HirL>  2 
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Chrysichthya  walkeri 219 

CbiyBopbr^  calamus 5S8 

■  Cichlasoma  bimaciUatum  ..  540 

Cinctotipula 4W 

Cinosteiiium     pennsylvanicum,     112, 
113, 170 

Citharichthys  8pi!opl#ruH 542 

Clarias  angolensis 226 

batrachuB 226 

duchaillui 28e 

mossambiouH 226 


Clepticus  parra 546 

Clinocepholus  elcKanH 99  | 

ClupanodoD  pseudohispaniciis  .  .  .    522 

Clupea  harcng:us 517 

humcralis SSi  . 

thrissa S£S,643 

Cnemidophonie  geptemvittatus 132 

HcxUneatua 129, 130, 133, 160 

Cochlicopa  lubrica 344,367,383  . 

Ccclestuw  sagne 256 

Coluber  constrictor,  142,  144-146,  158. 
159, 253 

OBKellum 159,253 

flaviventm 159 

obaolctua 145 

o.  confiniti 163,164 

o.  lemniscfttuB ,  ...162-164 

o.  obaoletua 164 

quadrivitUtUB  140,162-164 

164 
162-164 


spiloidos..    . 

Htejncgerianus 

vetustura 

Columella  cdeotula 

CoiQp80»onia  corais  rouperii. . 

ConocladuH 

Conodon  nobilia 
Coptoptcryx  itrRentina 


Crotalus  adamant«tw<,  140.  142.  1t^ 
14&lSi).at 

horridus,142,144-146,Ud,190.1tt 

Cryptopelta S-C 

Cryptotomus  bcryilinus. 

craseiceps 

Ctedonia 

Ctenamphiura 

Ctenogobius  fasciatii8  .. 
Curimatua  ajrventeus .   .. 

cyprinoides  

Cychlaaoma  pulchnim  , 

Cyclophis  fcstivus 

C^clopium 

chimborazoi 

cirratum 

sabnlo 

Cyclopselttt  cliittenileni 
Cyclop!  eni3  lunipux 
Cynowion  nebulo«iis 
Cyprogenia  irrorata 

iitcgaria 

DaPlyloplenia  voIitanN 
DanyatiH  K>-niiiura   .... 

hastata 

DaayacpJU  nonnalic  . 
Decaptcnis  iMinctalu;* 
Demoiconcoii  batesi 

Denilrobatcs  typoKTuphit 
DiaduphiM   aiitaDilid    ^ic 


152 

piinolalus,  142,  144-146,  14«.  151. 
152,252.519 

DianoRia  lonfcibarbis 332 

Diapeltoplites SS7 

Dichroulus  bcrgii 2S6 
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Doraii  monitor 

'221 

nauticas 

•221 

pcctinifruas 

•221 

weddolli 

•221 

Donnitator  niurulatus.. 

.742 

Doroeoma  cepeilianuin 

•247 

Doni  lineare 

271 

Doryirhthys*  lineatust 

5:n 

Dj'Hichthys  corMroitlcs 

•2-25 

Ekrhcneis  naurrati*s 

•251 

Echidna  catcuata 

5;ji 

Eiliinirt  iclanis  .. 

219 

Kbptxrhloni  viridicata 

2H4 

Klagatiit  bipiiiniilatu> 

.  248 

Elapho  guttata^.           142,  144-140.  101 

K.  guttatiLs 

102 

betas 

148 

olwolHus               142.  144- 

-140,  102 

o.  Ieinnis<'atii^ 

148 

o.  confinis    . 

148 

qua<lrivittatii.s    . 

148 

spiloidos 

148 

Khiyki  fiilvius 

140 

ElrotriM  maruiata^..  . 

..    6/^ 

piM)ni>                

•254 

El(nithpra«'ti>  (•(»riaoeiu» 

5;i5 

El€'Uth<»ro<lart\ius  diniidiata*< 

•254 

ri<*(>nlii 

•254 

,        iirichi 

201 

Ellipt  io  cra**sa 

r,si 

dilatata  . 

oSo 

rlliptica 

656 

f:u«(*iata 

Of}  I 

fraffilis 

66J 

latiMHinia 

661 

Ipptoduii 

66 1 

Irvigata 

662 

nigra 

666 

^elpnoid<•^ 

66ii 

viriilis 

66.\ 

Elops  saiinis 

•247 

Enrholycon*  iiigriraiL*^ 

r>43 

Lngraulis  clii()o<>i(I(^ 

.V24 

Eng>'Htonia 

147 

raroliiH'iiH' 

IS.") 

Plotottix  pahiMri^ 

101 

piisillu*^ 

101 

Epapt(*nis  di>piiuni^ 

222 

Epilainpra  st  JKniat  iphura 

27."> 

vorticali." 

275 

Epinpph<4ii>  ad>rrni<nii^ 

:>:« 

honari 

6.i.i 

giittatu> 

6.i.i 

macMiloMis 

25<i 

morio 

241> 

Htnatu> 

24«- 

Epiphraginophora  anzoiim^i^ 

/ff/ti 

harhitana 

.T20..^''; 

Erimyzon  su<H'tta 

•247 

Erythrinus  rinonMi-* 

6.il 

KrythrinuH  unitirniatufl 
Ehox  americanuis 

vcrmiculatiui 

Etropiu  crotisotUM 

niicrostomus 


nmosus 

KuaneniUH  bracrhyurus 

EucinoHtomus  gula 

harengiiluH 

EuconuluN  fulvuH 

Eudistemma 

Eudulis  auriga 

Eulamia  ox>Thinchiu< 
EumeccH  anthra<;inuM 

fasc'iatus    

longirostrin 

pluvialis 

EupomotiH  gibboHUs 

holbrooki 

Euryala  

Eutsnia  sackcnii 

Eutropius  dcpretwirofitriH. 

Heraoi 

ExorojtUH  volitans 

ExorthodiM  breviceps 


631 
247 
519 
.  542 
642 
542 

224 

250,538 
253 

:i83,392 
335 
534 
521 
135 
252 

135,  254 
135 
511> 
249 
44,52 
140 
219 
219 
531 
542 


Paranoia  abacura,  140, 142, 145. 148, 149 

Farragutia !•• 

FelirhthyH  marinus •2a3, 247 

pinnimaculatus 203 

FonoHtra  bohkii 282 

Fii«tularia  tabacaria 531 

Fundulu8  heteroolitus  baduis 518 

HominolLs    247 

Ciatlua  callariaM 517 

(Jaleirhthys  feliH '203,247 

(Jalcorcrdo  arcticus 521 

tigrinuM      245 

(lambusia  holbrookii  247 

punctata 254 

(ia.st<*n)st<»a»<  aculeatun 518 

(lastrophr>'ne  rarolinen>«c  .  252 

( J#»rroM  rhonibeus 538 

( iinglymoetoma  cirratum  245, 52 1  - 

(iirardinuH  guppii 6^^1 

inetallicuri 254 

(naridichthy.s  uninotatua  ^254 

( ilyptot borax  plat v|)ogon  '220 

plat\'])ogonoicIr»t  2*20' 

(inathophiurida  ffG 

(lobius  f:iS(*iatus  54^2 

( iunat<Ml(*s  al)K>gtilaris  255- 

( iorgonocephalidH'  4i\,  55 

( iorgonocpphalina*. .  55,  56 

( iorgonocephaliM. . .  44,  50 

( lni*a  iiion.strosa ..  28ii 

(irainmadcra  albida  287 

rlara               . .  287 

(ira|)8Us  nianilatiis  '201 

Onmi:u4  nigrilabris JffS 
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PBOCBBDINGS   OF  THE  ACADBMV    OP 


GryllotlcH  laplata; 

siaillatus 

toltecus 

Gryllotalpa  i^laraziana 

GrylluH 

abhrevialus...  ,.     .  .^9o,  302 

afer 297 

ttl<Wii9  296,301,312-314 

amcriranus 296, 30& 

angustalus 302 

angustulua :i9S 

anguslus i95 

arenaceuo. ise,302 

argentinuB,  291,  H96,  303,  319,  320 

armatus 394, 396, 313, 314 

awiimilis,  294-29^,  300,  301,  315, 
316,318,319,321,322 

aztecuH.. 395,301 

barretti 5Se,301,316 

bcrmudensis.. 29fi,317 

bicolor 396 

bord^lenais 296 

capitatuB ^96,318 

chichimecus .?9e,301 

chinenais 297 

comptUB si96 

contingent 395 

oubensB. SSM.aOi 

debtlu. B9e 

deaertua. 297 

dctcnninatus 295 

domesticua 294, 296, 298, 320 

fimiu. 39ff,302,307,308 

forticqw 2!)6 

fulvipennis 292,895,302 

jtslanaffeiuH ?9e,301 

integer.. '.! !'!  ^'isfii  302, 312, 314 
lapbto 296,302 


I  Grylluti  similarut. 
I  verticalis 


I  vocaljs 

Gymnolophus   ...  

Gymnophiura 

cierulescens 

mollis 

^   Gymnothorax  funebrin  .    . 

moringiia  . 
'   GymnotuH  carapo 

'  Ha'mulon  flavolineatum  . 


parra 249.5£ 

sciurus VA 

xanthopteruiD  ...  .  ii^ 

Ualdea   stnatula,    140.    142.    144-147. 

153,179 

Haplochilus  hartii -M/ 

Haplophiura "6,(1 

Haploetcmina 335.312 

Harcngula  bumeralis..  'IC. 

macrophthalmtui 2S7 

Harpc  rufa £iit 

Harltia  platy^totna 241 

Hatchena  areola ta 23< 

Helicodiscua  arizonensis  ..  .  3M 

Helix  albocincta.. I9S 

albolincata. 19S 

albozonata I9S 

(Helicogena)  berlandieriana      U'i 

ciccrcula 1* 

Kcisoola. /.''; 

(Mesodoa)  lawil .  /.''.' 

mobiliaoa laS 

pachyloma I!>5 

Mplendidula ISK 
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Ueteroilon  platvrhiniu},  14(),  142,  144- 
14«.  149,  15.V155, 160,  25:^ 

p.  niger 149, 154 

simuH  140, 155 

Hexanomatichthys  hymenorrhinuH,  203 

HippisruH  immaruIatUH 1(X) 

Hippooampiis  hudsoniiM 248 

HitfonotUH  Iffvior  ...  JS8 

IcptorhiliLM  JS8 

Holaranthus  tricolor 541 

HolorentHLs  aclscenHionis,  253,  257,  543 
Hologenes  niurinorutu^  228 

HoloHpira  arizonentfis 387 

a.  mularut S86 

biliinjelUita,  3-26,  SSO,  335-3:j7,  :i39, 

342 

h.  hi^liophila  S88.  'X\9 


b.  in}<olita.. 

b.  lonfi^a  . 

b.  nieariu<i 

b.  media 

campeHtris 

V.  cochiHsi 

<*ionella 

cro«wi 

danielsi 

ferrissi 

f.  foHHor        .   .. 

f.  *<anrta'cnici«  . 

mearasii . 

minima 


3311 

:«5,M7 

3:i5,:W9,341,342,344 

335,339 

374,  378,  381 

376,377,379 

388 

326,  3:^5,  :W9,  342,  344 

373,374,377,380 

;J87,  388. 389 

387,  388,  :i89 

388.399 

3*26,  380-382 
374 


Homal(»rraniuin  virficatum 
HomalonotaM  . 
Homoro<'or>'phiL'<  kraiissi 

viridis 
Homotoirha  fiisropunctata 
Hnplian  malabariciis 
Hoploor>'thriiui>4  unita^niatus 
Hoplostemum  a^neum... 

kpviKatuin 

littiirah' 

melamptcniin 

oroncM'oi 

whrpiiHTi 

stpvar<iii 

thoracal  um  229 

Hvaloptervx  rufi|M'iuiis 
llVla 

(•an)lilicnsis 

<'im»n»a 

f«»morali>» 

Hpptc'iitrioiialis 

squirclla    . 

Hyophthalinus  (Mlontatiis 
Hyp<Toph<ira  major 
Hypopto}M>iiia  bilobatuin 

jolHTti 
jwilo$ra>tcr 
stciiniachiiori 
thoraratum 


262 
567 
'289 
289 

287 

5:jo 

531 

5'29 
•22t».  5*29 
232 
229 
231 

2S1 
147 

m) 

252 

ir»0.  HV).  ISJ,  1S5 

25^1 

252 

22s 
2S7 

2.37 
237 

23o.  237 
237 

235,  237 


HyporhamphuH  unifasciatUH  .531 

Hy()OKtomuM  robinii o3(f 

Hyi)»elobaffruH  cavasiiu 220 

micracanthu8 220 

nipioeps .  220 

HypsoblenniuH  hentz 251 

IctaluruM  anguilla                 206 

furcatus    206 

okce<'hol>cen»iM 207 

punrtatus .  206 

InuHia  gra<'illima 285 

pallida 285 

Iridio  bivittatus  250 

kirschii 540,546 

marulipinna.      .  540 

radiatus 250 

Lschnoptera  bra^ilieiLsiH 272 

johnsoni 272 

marginata 272 

rufa  272 

vilis 272 

IstiophoruH  nigricann                    ....  248 

Jonlaiielbi  florida* 247 

Kj-phosus  «€H'tatrix  250 


I^bia  minor 

.  271 

I jibidwthes  Hirculus  .    . 

248 

I^abidura  xanthopuis 

•271 

I^abrisomas  lentiginostUK  . 

254 

niichipinniM. 

251.254 

I^ctophr>*H  triromi8 

251 

triqueter 

541 

I^i'mophiiirida    . 

61 

I>aKoc(*phaIuH  krvigatus 

251 

I^iffcMlon  rhoml)oi(los 

250 

I^improfK^ltiM  doliatUH  (■(mmmhous.    142, 

144- 

-14S, 

165-167 

gotulus                   142, 

144-146,151 

g.  gctiilus 

14S. 

U\s,  H)9 

g.  >ayi 

14S, 

ir»s,  169 

g.  s|>lon<lidus 
l^imp.'^ilis  alatus . 

14S. 

1('»S.  169 
552 

rardium 

;).)1 

f:i.*«*ioIa 

oo  t 

fragilis 

552 

gracilis 

552 

Icptfxlon 

551.  552 

ligatnciitinus 

55 1 

Iiitcoliis 

551 

pallida 

55S 

n*ct  ii.** 

551 

nis<'a    . 

55s 

v^'ntricosiLs 

551 

Ijiriiiiiis  brcviccjw 

53s 

La>ianci.Mru.*»  giiacharotr 

.5:V() 

I-:i.'<tcna  lata 

55-1 

I^'itindi.-i  argontina 

27« 

piLsilla 

27f. 

PBOCBEDINQ8  07  TBS  ACADBHT    OF 


[Dee-. 


Lebistcs  reticuktus 261, 269, 5 

Leimadophie  androe 2 

LrioceplialuH  carinatuB 2 

viUalus 2 

LeiostomuH  xanthuruB,, , 2 

Leiotettin  pulcher 2 

sanguineus 2 

LepisoBteiM  osseua 2 

LepomiB  incisor 2 

LeptocephaluB  conger 5 

Leptodeira  albof  uBca 2 

Leptops  olivaris , 2 

Leptysraa  fiUfonnuj 2 

Ugocatinus  olivaceus 2 

Ijmanda  temiginea 5 

Liodytes 1 

Idposarcua  jeaneeianua JlS3,2 


Lithoxus  lithoidea 

Lophopsetta  maculata..... 
Loricaha  acuta 


cannata 

catapliracta.... 
maculata 


{  MelanopIuA  harrisi 

■  latena... 

Bcudderi  latua 

strumosua 

1  Bylvestrio 

aymmetrioua 

t^idus 

tnbuloides 

j  tribuluB 

.  tuberculatus 

Meleetora  fulvella 

MmlricirrhuB  americanus  .. 

I   Merluccius  bilinearis 

'   MesoprioD  chrysunis 

Metaptera  megaptara 

1  Microcentrum  angustatum 

I   Microsadus  tomcod 

I   MicroIepidoKaflter  tevior... 

leptochuus 

lugricauda 

!   Microphiura 

'  Micropogon  UDdulatus 

I  MicropteruB  dolomieu 

salmoidea 


Loricariichthye  anua 24 1 

derbyi 287,269 

haiwwelii 8SS 

maculatua 240 

typus f. 238, 240 

Lucania  goodei 247 

Lutianiu  analis 240, 535 

appdus 249 

griseiB 249 

eynagris .249,535 

Lutkenia 74 

Lygoeoma  laterale 132, 133, 160. 189 


lineatUH 

verticalis 

Miopteryx  argentina  ., 
I   Mollieaigia  latipinns. . . 


.  Monacanthiu  aetifer... 
'  Monaatria  biguttata... 

'   Mugil  braailiensis 

c«phalus. 

1  trichodon 

!  MursDaafra 

catcnata. 

'  Mustelua  caniB 


1915.1 

Meoiobiu.-  (ArgUiUa)  hebanii 
NeocoDQcephalux  funcomarKinat 

proreruB 

redt«nbai^hcri .  .. 

ssturatus    2 

vicinuH 

Neoplai 

Xephroloma    465,  ^ 

doruli-'      .    . 
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I   Obovuriu  rPlusu 

HlC^Ul 

I   Ocypodc  albicans.  .   . 
ysiirus... 


pedunc-iil:iiii 

'.      467, 468 

()mmex«"ha  ficrmari 

2K3 

penumbra 

«; 

.       .  2«:t 

viltuln                           46(>,4H8, 472 

Opheudry^  u-«ti\iiH,  142, 

145-148,  157, 

SM 

2.52 

barbu:' 

20B 

.62,86 

.lubiu 

■M3 

...     84 

thHLu..-iTl:l       , 

204 

.    M 

205 

84 

9K 

84 

rristutiLi  dcnticulatiu 

98 

Ophiactinlhella 

62 

pftrvTw 

98 

OphiaranlhidR'    . 
OphiartJniiw 

62 

519 

68,  M 

Noturus  fltt^Tia 

208 

(Vhiartifl 

44, 67, 68,  70 

.  jog 

.    67 

Nyctiboru  KUibru 

274 

parata 

67 

Ophiiunbjx. 

,       47 

Obliqu&riu  bulLita  . 

557 

8.-),  84, 87 

OTbiu 

SS6 

86,87 

dppreMHa 

5&{ 
SS3 

83,89 

fawiulariH 

534 

flava. 

no! 

II.-J 

sm 

115,139,140 

iatemiptu 

''>m 

247 

talprali-i 

83 

metaiii'vrii 

:>r,.i 

74 

B2 

no(lulut;t 

an 

palk'iis 

->.-,i 

rAi 

obliouHiii 
quailnili 

()phi.rf>VrH-lU 

.50 

.>.?« 

( )))hii>b\-rt<m;r 

47,  U 

\M 

OphuH-^niax 

62 

rclusii 

r,r,)i 

( )phioraiiipsi)> 

74 

rubm 

■'>.-,: 

(".!( 

MaltMiiii 

■,.i.5 

81.8.1,!t2 

nntoxia 

.I/W 

Dhptririii 

6.5 

HinuiilH 

.7.5,-; 

44, 84.  «3. 87 

oubrol  iiikIm 

.7.1.' 

hiivulu 

8.5 

UilN-n-tiliitii 

n.i« 

84. 8« 

.!.;.} 

87 

Obovariu  lin-uliis 

.V>2 

Ophiix-hiLin 

8K 

(wdata 

.iilS 

fastiKal... 

m 

ellipsis 

rww 

lyiiiiini 

88 

5.5.'t  (IphiDrhitonifiir 

5.52  OphiiH'hituninu' 

JinS  ( IphiiH-hoiiilrinH' 

.553  ( tphJiH-hiinilniH 
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Ophiochondrella. 

Ophiocbrysis 

Ophiochjrtra 

tenuis 

Ophiocirce 

Ophiocnemis 

Ch)hiocni(l& 

Ophiocoma 

OphiacomidK 

OphiucomiDa: 

OphiocoiiiH 

antarctica 

brcvispina. . 

diastata 

grandiBquama..  . 

indica 

papillata 

permixta 

pulvenilenta 

OphbCopa  

(^hiDFresiH 

dictydisca..  . 

marktanneri 

Ophiocratee 

C^hiocreas 

Ophiocrcne 

Ophiocten 

breviHpinum 

chariHchema  ..   . 

hastatus . .    . 

ooplax   

pacifirum.. . 

Ophiocymbium 

C^hiorynodufl 

Ophiodera 

Ophioderma     

Ophiodermatidie ...    . 
Opliiodcrmatinx 


PSOCBEDINOa   OF  THE   ACADEBIT    OF 

62  I  Ophioglypha  inflata... 

76  inomata — 

68,67  insolita 

67  I  intorta 

83   I  irrorata 

74  I  jejuna 


ID«., 


liberate- . 

lulkeni... 
lymani. . . . 


paupera. .  . 

radiata 

remota 

rugosa 

sculpta 

Bcutptilis. . . . 

scutata 

Bi-utellata.... 

eladeni 

soUda 

stellata 


tessellata 81 

uadsta 78,81 

urbana ~ 


1815.1 

<>plii(>liniif     ...    . 

<>i>hji>li>iii'iila-  

Ophinliiniiu  . 
litlumliis 
opcrculuta 

Upliioiipii!<    . 

<>phioli))cii[iUH  .  . 

(>I)bic>Io[>hiii< 

OjiliitMnaittinff  . 

OphkHiuwIix 

OphkHruuttuM 

Ophicimaza 

Ophiuninh-a . . 

"(^ifaiiHniiliiH —  . 

<^thiiHiiirra 
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.    ..       Ki      OiihiopUs  liunrllotiB  . 


ak-jplB  .. 


C>))hi(imitrpll:i.   .  . 
OphkinHi-riH 

(ibntrk-la 

pruji-rls 

(Jphioinom      . 
Ophiomiiiiiiini .... 

fluhi'lliim 

IiiilrliHIum.... 

slHrkwum... 
OphUitnynv . ,  . 
(^iomytix 
<^ioiiiyxn 
<^>hM>n)yxUl».... 

f^Aknnyxiiw 

(^hkinciii< 
Ophwncnm 


iliibiii    . 

<)phi(in(ituii . . 
OphiiipKtKili- .. 
()titiiu|ial]iti< .  . 
Ophio|MTti-n..  . 
Ophjfqwniu. 
OphuiiMTl.i 

Ophio|K-ZII  1M1>I 

r«liicli, 

<)phi.>|..'»ih> 

<)phii>iili<>li> 
<  h)liii)|ihraKniiii 


Ophkiplinint 
rnihiopliihiriiw 
r^iiophyris     . 
<h»)ikiplivlliiRi 
('>|)lii'.pl:.x 


75,  7» 

87,02  (>phu>pura 

....     76  OphiopriHtif 

74  (>i>hio|>^amniiun) 

62  (^kkipitila 

81,  H2  (^U>pMlinH- . 

7fi  (^bplvrJK  .... 

.     62  OphioptiTon  ... 

fH  (>phii>|iiu< 

(S3  Ophiopyn-n  , ,  . 

63  (^hiopyrpiH.  . 
(^hii)i<riilur> 


1)2 


OphioHniilivx... 
mirabiliH.. 
OphkBtptoru. 
tJphuMleira 
OphkiHtiba  ..  . 

OphuwliKDiu.: 

OphioHtymrium 

OphJiiHviyicuN . 

.  OphkithuninuH.. 

ta^-in 

StlllttlH       .  .. 

Ophkilhela 
Ophintholia 
<)phk»trirhi(ku 
f  )phH)t  hrix 
f)|)hkithvrc'U« 
DphiotjnlCii 
OphioKimu 
'   Ophiiitrema   . 
Ophiiitrirhklo- 


(>|ihiotypii 

iiiitiltiinim 

clyprata 
mnliictia 
ilcprpssa  . 
i-k-vula 
K>'nmopnni 


»2,64 


londiiipin. 


PBOCBBDINaS  OF  THE  ACADEMY  OF 


ID«., 


prem 


tessellata ,.,..  . 

Ijatfiaaa 

OphiozonelU 81,82, 

C^hiaaurus  coiupresaus ...128, 129 

vcntralis 

Ophiura 76,78, 

acerrata .- .... 

squalifl- 

aibida _. 

amphitritea 81 

arctica "' 

atacta... 

aurantiaca 

bathybia. 

brachyactia     , 79 

breviepiDBi 

calyptolepiB 

clasta 

cryptolepia 

aagellata 78,. 

Slyptodisca 
ftdra 

heKactiB ; 

imbecillus i 


'  OphiurodoD  grandisquama. 86 

1  Ophiuralepis 76,SI 

carinata SQ 

OphiuropsiB 52 

■   OpUthonema  ogiinum  522.5W 

'   Oreohelix  barbata 33S 

I  chiricahuana 331 

.  clappi 311 

ferriaai 326,  M8-3W,  3« 

I  t.  tnorticina M 

hachetana 326,330,332,333 

h.  cadaver til 

I  striRosa. 332,349.372 

I  8.  depressa 349.372 

I  Oropeza 46S 

Orphula  pagana 2S2 

I   Orplmlelia  olivacea 9ft 

'  punctata 2a 

I   Orthoderella  omata 277 

I  Orthoprislis chryiBoptcria 250,938 

'  scapularia att 

I  Oryiomys  palustris , 162 

]  Osceola  dofiata  doliata 139 

I  d.  parallela. 140 

ekpsoidea 139, 140, 165-167 

'  Osmilia  violacea 387 

I   Oatracion  triqueter.... HI 

I   Otocinclua  fiinbriatuo i-J7 

I  flexilifl.... 237 

I  veatituB 237 

I  Oxydoras'iiiger 221 
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Philypnus  dormitor 

PhractocephaluD  hcmilopterus. 

Phrynophiuroida 

Phyilobates  limbatuM 

Phylloptera  alliedea 

8pinulo8a 

PhylloflcyrtUH  canotUH 

Physa  humeroHa 

vir^ta 

Physailia  villiersi 

Phyaopvxis  lyra 

Pimelodella 

copei 

criMtata 

cyanoHt  ifoiia  

Kracilo       . 

latoriHtrif^i 

penionso 

PimolcKlus  affinia 

bathyunis 

(Rhanuliaj  brarhypterus 
fniatemal<*nsb<     . 
hammomli 
humilbt 

latoristri|Ui 

mariilatus 

not  at  lis 

onlithalmiruK 

plat  ycc'phaliLs 

val<*nriennis   . . 

(Rhaindia)  viLioni 
Pimelonota'<  viLsoni 
Pimophales  notatux 
PiuHliuin  (*omprps8Uin  . 

pauperculum  ... 
Pityophis  inolanolrucuH 
Piagiola  derails 

linoolata 

!*e<*uris 
Plaiiorbis  arizom'iisis 

carifKinis 

filooinctus 

lie^>iiiaiini 

parvus 

tenuis 

PlatVfi;lossu.x  inaciilipinna 
PlatyiH'Itisforox  119.  121.  122. 
Platystacus  (•otyl<'ph()nL»« 
Plerostoiinis  :inci>t nii<l<'s 

a^pilo^:i>t(T 

auro^cuttatus 

bijM'riat  u*< 

cariiiatiis 

coiniiicrxmnii 

em'arKiiiatiis 

f^iai'ari 

jainirib<'n>is 

lexi 

ph*<'o>t<nnu.< 

n)binii 
•        wopiilariii.x 


542 

218 

46 
255 
288 

288 

292 
400 

390,400 

219 

220 

.  218 

216 

214,218 
218 
264 
215 
214 

MM) 
213 

mm; 

2W,  218 
214 
2(m 

J14r  218 
M)S 
214 
o£9 
oMt 
519 

391.400 
4(K) 
140 
55.'i 
553 
55^i 

S90.  4(X) 

3tM).  400 
3?K) 
390 

3<M).  400 
400 

1.S.S 
225 
2fi7 
233 
2ti7 
J.U 
2'X\ 
233 
233 
r,.in 
264 
'>t)T 
233.  530 
5.10 


I 


14: 


Plccostomus  uns 267 

vaillanti 233 

variipictus 267 

verres 233 

viresccna 2S3 

wuchereri 267 

Plesiiodon 135 

anthracinus 135 

quinquelineatUH 133, 135, 136 

Pleuroboma  ar8opu8 656 

rlava    555,  556 

ronradi 559 

cuncata 66o 

ryphia 556 

mytiloides 556 

Mimp.soni 559 

Plot  (wis  anguillariti 225 

Podisma  australLs 102 

KTudderi  102 

Pa»oilia  vivipara 531 

PaH'ilurichthj-s  bimaculatiis,  261,  26i^, 

264 

pulrhor 

Pogonias  croniLs      

Pollachiiu}  vin^nH 
Polycentni8  fM*hon)burgkii  .. 

tricolor 

PoIydactyluH  virginicus 
PolyfO'ra  lawa>  tallulahonsis 

im^rnsii   . 
Poma(*anthus  arouatus.   . 
Pomatomus  saltatrix 
Pomolobus  ps('udoharcnKU.'< 

PomoxiH  .^paroidcs 

Pon'ii«  bajad 

Ponmotus  triacanthus 

PotamocarcinuH  niraraKuensb 
I*ratiw>lolla  bakeri 


6S(t 
250 
517 
540 
.  6J,0 

.  5;i9 

197 

326,  3^9 

541 

248.  5.33 

247, 517 

.   248 


borlandi(*riana 

fO'isoola .     . . 

jejuna 

j.  clavis 

lawa» 

1.  tallulahon.sis 

rnobiliana  .. 

ni.  floridana 

parhyloina 

PriaranthuH  arenatus 
Priapichthys  ann<'<*tenj* . 
Prist  is  (M*otinatus 
PnN'hilcxlus  nifO'icans 

stcindachnrri 
IVcmiicrops  jjuttatus 
PrototHix  lobulatus 
Ps«»u<iacTis  iii^ritus 
pM'udaucheiiiptcrus  fcuppyi 

n<><losus 
IWudoinops  n<iel<'<'ta 
l^s(»udoplatystoina  f:i.M'iatuni 

tiKriiuiin 


219 

517 

261 

196 

194 

liU,  HI8 

19(),  197 

197 

197 

197 

195,  HM>,  197 

196 

194,  195,  197,  198 

249 


261 

245 

2<')2.  2(5.3 

2tk3 

249 

280 

2.52 

222.  .7^5 

2L>2.  5*2fl 

271 

21H 

219 


Ps<'U<l<»plourc>ii«ft<"s  anicriranus         51 
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Pseudopomala  brachyptera  reversa  90 

PseudorhamiJia 218 

piscatrix ill4 

PiieudoscBTUs  guacaraaia 250 

Paeudothelphusa  garmani 261 

richmondi 261 

Pterocryplis  gangeticus 219 

Pterygoplichthys  multiradiatus 233 

PtychobranchiiB  fascioUriH 554 

phaaeoluH 554 

Punctum  califoraicum 383 

pypnwum 383 

Pupillal>Undi 390 

hebes 390 

345 


Pupoides  hordacea 390 

margmata 389,390,400 

Pygidium  areolatum 228 

dispar 229 

poeyanum 229 

Pygocentrus  piraya 264 

PygoslouB  pungitius 518 

Pynimidula  cronkhitei 367,383 

Quadnila  OBperrima 556 

rordata 558 

ccwtata 556 

jylindricufl., 556 


lachrymosa.. 
metanevra... 
nodulata 

obliqua. 

plena aaa 

pustulata .  557 

pustulosa 556,557 

p.  pemodosa 557 

pyramiata 


nyanoxtigma  . . 


Rianaguensis. 
mounHeyi 

pentlandi 


viiaoni 

Rfalneloricaria  cadete 

Rhioeodon  typus 

Rhineura 

floridana 

Rhinobatos  pellucens 

Rhinodoras  prioDomu«>  . 
Rivulus  hartii 


aaponaceuH. . 


Saucobranchuij  fosailis. 

Salmo  marstoni....... 

Salvelinus  alpi 

marstoni 

fontinalis 

Sarda  aarda 

557  ]  ^ardineUa  hum^ralis 

557  marrophthalma 

^^^      Scaphura  nigra.,   .  . 

Scapsipedus 

africanua  . 

limbatus 

Scapterisciis  borellii 


5iifi  I 
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Scotophis  LetU8 102, 164 

Scotuflsa  rubriix»s 286 

Scudderia  cuneata 105 

Scyllina  picta 282 

Selene  vomer 248,533 

SelenanpiH  herzbcrgii 203,  529 

Semele  oellast  riat  a 

bicolor 

californica 

cancellata    

comigata 

crocea 

dccL»a 

elliptica 

flavesreiLs    

fomiosa 

inconfqiia     . .     . 

^VL*<       

junonia 

orbicularis.  .  .  . 

pacifi<*a 

proxinm 

pulchra 

p.  var.  iiionton»yi 

resularij* 

rubroliiH^ata  27 

rubn)pi('tu.  

rubrotincta 

nipicola 

rupium 

Bimplex 

Bolida 

sparsilincata 

8trio«a 

variegata 

veniu<ta 

Seminatrix  

8emotiluA  bullaris 

Keriola  lalaiidi 

Serranus  auriga  . 

coronatUH 

iinpetigin(>!<ib« 

undulosuri 

Scrratfaliiius  rhoinlj<ni.* 

Seserinus  paru    

SigHbeia 

Siren  latvrtiiia  

SiutruruA  iniliariiis,  140,  144-146,  ISS. 

Sonorella  apache     371,373 

arizoficnsi>  ..  .      4<K) 

aHhmuni  327.410,411 

a.  anibif(iia  .41! 

a.  capax  410,  411 
babo<]uivari<*n2<is  414. 4 1'>. 4 to, 417 

b.  d«*pn*ssa  ..  .417 
bartM-hi  384 
bidpitis                                 348,:J69 

bowi('ii^i.M    liHo 

clappi  320,  391 .  395,  397.  398 
comobabiciiMs 401 


27 
26 
25 
27 
25 
25 
25 
26 
25 
26 
27 
26 
26 
25 
27 
25 
27 
27 
27 
28 
26 
27 
26 
26 
28 
25 
26 
25 
26 
27 

142 
519 
248 

od4 
r,.i,i 

r,.i.i 

'2VA 
5.33 

252 


Sonorella  dalli 394 

danielwi 398 

dragooneiitfis 369,371,373 

eremita 401,403,404,407,415 

fcrriisHi 368,369 

granulatissima 391,398,399 

g.  occidentali** 398 

hachitana,  326-329,  347-349,  385, 

397  411 

h.  flora 347,348^349 

h.  iK'loncillensifii 329, 347,  349 

huachucana 396 

ineariusi .'J85 

occidentaliH 391 

optata 348 

papagonim 403,405 

rin<*cK»iu*is 394 

rowelli  401,408 

santaritana  392.393-396 

sitiens  407,410,415 

H.  arida     .  409 

s,  comobabicni^is 409,410 

tumamocensis,  401,  402,  403,  405, 

409,415 
veswrtina  .  410,  414,  414-416 
viriliH  394 

walkeri  392,394.396,397 
w.  aguacalientcnsiH 396 

Sorubim  lima 219 

SpariMoma  abbotti 258 

aurofrenatum 541 

dibtinctum 541 

flavesccns 250,546 

hoplolnv^<tax    540 

radian?*" 260,540 

rubripinne 546 

Spathalium  stali 283 

SphaTium  triangulare 390 

iSpharagcmou  u'quale  M'udderi 100 

collare  august  ip<>nn(>     .  .  100 

c.  pallidum 100 

humilc  100 

inornatum  101 

(MMilatum  101 

saxatilc  101 

s.  planum    ..      .  101 

Sph(Toi<lc»s  har|M*ri  .  .251 

maculatu>i  251 

h|)engleri  251 

teKtudineiL*<    .  251,25(>,  541 

Sphyru'na  barracuda  ..    248,  ,5.32 

iKircalis  24S 

gua4'hanch(>  'hi*2 

Sphyrna  tibun)  521 

zyga'ua  245, 521 

S<{ualus  acanthias  517 

Staginatoptcra  hyaloptcra         ..       279 

Staurorh^rtiw  longicornis  282 

Stc^gophiura  76,  78,  79 

vivipara  79, 79 

Steleoxiphus  catat<tates  279 


aiEo^i 
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[Dec, 


] 


_.. a  tulvumpi(»um..,J 37,38 

StenobothruB  acutus .-:.. 100 

StephanolepLa  hispidus : 541 

Steroothccrua  carmatue 114 

Stevardia  altipianis ....;)'. 530 

Sthenocephaiua 52 

Stilosoma .:,i .,..  142 

extenuatmn.,. _; 252 

Stolepborus  eurinamensiai'.... 524 

Storeris  dekayi,  142,  144*  145-147,  149, 
177-179 

occipitomacuUta,  142,  144-147, 
149,  178 

Striatura  milium  meridionalia. 383 

Sturisoma  gueatheri 241 

Styliolina. 564 

Succinia  avara 383, 390, 399, 414 

Symphonota  viridis 554,555 

Synbranchtu  mannoratus ,-,. 531 

SyDgnathus  louisianie 248 

SynoduB /tetenB 247,529 


Tachisurua  spixii 

Tantilla  coronata. 

Tanydenis 

Tarentola  cubaoa 

Tarpon  atlanticua..... 

Tauloga  onitis 

Terrapene  Carolina., . 


,  529 


inorbyncb 

hiuttOis.... 


Tetragonoptenis  maculatus.,.. 

unilineatuB 

Tettigidea  acuta 

apiculata , 

armata. 


Tipula 458, 460, 468,  Mb 

abdomiiutlis IS 

(Cinctottpulci)  algoDquin ...     HI 

alta. 185,  Ml 

HDgulata 459,460,474,4'* 

an^Mstipennis MO 

apicalis 460 

appendiculata. HO 

ai«tica _ 4U 

auetralia. 30} 

balioptera MO 

belU 461, 4S7 

beBselsi 483,4H 

bicomia 50t,SiOo,!M 

bidens 4M 

califomiCB.. 466,467 

caloptera 461 

canadenaia 461 

casta 461,^ 

Cayuga 18i 

centralis.., 461 

cincta.. , 461 

cincticoroifi 490,492 

collaria 466 

cunctana 501 

decora. ^.'J 

dietiiana SOI,  503, 504 

discolor 461 

eluta. 461 

fallax ,... 461 

faaciata .,. 46l,iS0 

fragilis 462,  4S6, 475, 47S,  *S) 

frateraa 462 

fuliginosa 479,^79,480 

CU 463 
aata. 495 

hebes 462 

hermaauia.,- 481 

ignobilis 462,466 

imperfecta 4M 
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piJim-|M< 
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prvriMi 
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4B6  Tni»i<lui>i>lux  raoriutuH.  142.  145,  I4U. 

4t(0.4»  '                                    148.  170,  174-1711 

481,482  f,  fuM'iatuit  ..                            17.5 

482, 4K4  f.  pirtivpntriH                        14'2,  IT.'i 

4tW  r.  IramnrFnu                                  173 

4B3  ,          rhiimbifpra                  148.174-170 

463  tuxispilDtUH,    141,    142,    144-146, 

4SH  171,  173,  177,  187 

!>12  iwus                                               148 


srptci 
iwrln 


Huhmiiriibiu 

tau|ch:iliii<><'k 
teiihriH'i'jihulu 


unihniKH 
unimnciiliktu 

viT«iroli)r 
Torp«lo  clm-triruH 
Toxirophis  iiiiEnnx 
Trachinotiii"  cuniliiiiii 

Trwhurop^    cniinpn 


4U 

Tropidopliix  niplanuru 

4«:j 

mt 

TruncilLi  brpvidenw 

403 

4«0 

folwiii 

4:n.  4S0 

mH»pli.la 

iM 

iibliiiiiit 

4(M 

4IM,  41C.> 

Miili-aiu 

48] 

4li4.  j;.-T 

tri.in.-tor 

47«.  4WI 

tri.,u.-lr!. 

4A4 

Trarhvri)  . 


vMf*  hri'vib!iri>iii' 


44.  .12 

m^^K^m 

4fi,  .ll 

H2.  a 

Triohiurmliptiinii 

24SI.  .W2 

Trirhoiiiyi-H-nw  paniu:- 

JJS.  22<» 

pooviinii^ 

rivuLttMs 

3i!i 

4«H 

282 

.tt.) 

Tritoi[oni:i  liibi-n-iilHtn 

.W4 

■jmA 

148 

b\M^ 

UH           176 

c  WiilktTi 

173 

cj-rlfipium 

175 

Typhlops  luinhriraliH 


bulLii» 

run  limn 
porfliitii    . 


!li"Cr^iV 
(lilai»t^    . 
rllipMuria  . 
rlliplica 
TaM-iata    . 


rii-umiii> 
intemipla 
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Unio  lateralis 

UtiBsima 

leptodon  

levigata 

lincata 

lincolatii 

maculata 

macuktuu ... . 

margiDala 

roegaptcra 

metanevra 

metaplata 

mytiloidca 

nigrwcenB 

nJKrofaitciata.. 

nodulata 

obliquata 

obliterata .  .. 

obovalix 

olivacca 

olivaria 

pallcna 

pallida 
pusiUa 

quadrula 

radjata 

rafinoiquci 

reflena 


gcalenin   .. 
ttclenoides 


FBOCBEDDfaS  OF  THB  &CADBHT    OF 


1D», 


]  Unio  trimc^atai .... 
tuberculata. . . 
vermiculata  .. 

viridis 

zonalis... .  ^ 

Upeneus  maculatus  230,257 

Vallonia  albul& 346 

cyclopherella IW 

excentrica JW 

gracilicostA 346.389,3$U 

pcrepectiva   346,  349, 3&*,  390,  WO 

I   Verti([o   coloradcnsLs   i    ' 


I  ovBta 3S9,«n 

I  Vitrei!  indctituta  unibilicatji,  344,  3\2 
I  389,392,414 

[  Vomer  Ketapiim  is ..   533 

I  epixii 256 

Xenocara.. .....  231 

Xcnochara  cirrhoeum 5*3 

Xiphidiuro  graciUimuin..  .  .  .  105 

orcidentalc 105 

o.  camunim 105 

o.  raudatiim 105 

>i)}inoMim 105 

vidnum 106 

V.  productum  ]06 

I  ZiLiiicnia  eon£lrii:tor  .  140 

!  c.  conatrietor .  .  130 
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GENERAL  INDEX. 
1915. 


Additions  to  Museum,  1915,  592. 

Alexander,  Charles  P.  New  or  little- 
known  <Tjine-flies  from  the  United 
States  and  (^un:ida:  Tipulida», 
Diptera,  Part  2  (Plates  XVI-XXI), 

Amendm(*iits  to  Hy-Luws,  1. 

Banlcs,  Kathaii.     Revision  of  (/ayuj^a 

I^ke  Spiders,  560. 
Barbour,  T..  an<l  O.  11.  Noble.     Notes 

on    the    water-snake,    Natrix    eom- 

pressieauda.  1,  29. 
Berr>',   S.   Stillman.     Ophalopoda  of 

the  Kennader  Lslamls,  547. 
Biddle,  Tlmiiuis,  M.D.,  announcement 

of  death  of.  93. 
Biolofcia   Centrali    Americana,    minut4> 

n^inliiiK  completicm  of,  54S. 
Bioloipral  and   Micniscopiral  S<'<'tion, 

report,  of.  5S7. 
Botanical  SiM-tion.  n»|)ort  of,  588. 
Ik)yer,    Charles    S.     Rcp<)rt    of    Bio- 

lofdcal    and    Microscopical    S<H*tion, 

587. 
Bradford.  T.  Hewson,  M.D.,  announ<H»- 

ment  of  ih'ath  of.  547. 
Bn)wn,    Stcwanl.»«on.     He|K)rt    of    Bo- 
tanical S<K'tion,  5S9. 
By-Ijjiws.  aiiH*ndmcnts  to.  1. 
Churchill,       William.     The       earlit'st 

Samoan  prints,  19.^.  1<»9. 
Correspon<li!m    Sfrctary,    rc|>ort     of, 

573. 
Council  for  19ir».  rm. 
Crawley,  Ili>\v;inl.     The  sexual  evolu- 
tion of  San-ocv-^tcs  iiiuris,  .')47. 
Curator'**  n'iH)rt.  .')79. 
Dall,     \ViIIi:tiii     H.      \oti*<     on     the 

Semclida*     of     the     west     r(>a>t     of 

.\merie;i.  includinir  "^oine  new  ^.jx'eie*;, 

1,  25. 
Elections  in  1915.  592. 
EntomoloKJf-al  .^'ction.  reiM>rt  of.  588. 
Fielde,  A<lele  M.     On  JM-rtain  vesicles 

found    ill    the    intejjument    of   ants. 

1,     36.     Coiu'crninK     the     sense    of 

8mell  in  dr>ns.  42.     A  new  h>'pothesis 

concernin|[  butterflies,  93. 


Fowler,  II<»nry  W.  Notea  on  the 
nemat  ( )vcnat  tius  fwhes,  93, 203.  Cold- 
bloodeii  vertebrates  from  Florida, 
the  Wt><t  lndi(»s,  Co.sta  Uica,  and 
eastern  Brazil,  93,  244.  Fishes 
from  K;istern  Canada,  515.  547. 
The  fLsh<»s  of  Trinidad,  Grenada,  and 
St.  Lucia,  British  W(»st  Indies,  520, 
M7. 

Oeikie,  Janu*s,  announcement  of  death 
of,  93. 

Oinlman,  Fre<lerik  Ducane,  minute  of 
conpiitulation,  548. 

Harshl>er>;er,  John  W.  The  diversity 
of  ei'olo^ic  c(mditions  and  its  influ- 
ence on  the  riclmess  of  flor:u<,  419, 
547. 

llawley.  .Joseph  W.,  announc<>rnent  of 
d<».*ith  of,  .517. 

Index  to  Tlenera,  SiH'i'iet*,  etc.,  601. 

.Journal.  is»jue  of,  548. 

Ju.ttice.  TlKHwlore.  Evolution  of  the 
hors<'  (no  abstract),  193. 

Librarian's  report,  574. 

Lvman,  Benj.  Smith.  Repf>rt  of 
MineraloKi<*al  and  Geological  Sec- 
tion, 589. 

McChine.  Clarence  K..  Ph.D.  Paralh'l 
difTerenci's  in  KernM'ell  organization 
and  characters  of  the  IkkIv  (no 
abstract).  93. 

McCrearv*.  (n'oriKe  I).,  aimouncement 
of  death  of.  560. 

Mat.sumoto.  IL  A  new  clas.sifleation 
of  the  Ofihiuroidea :  with  descrip- 
tions of  new  Kenera  and  .spc<*i<»s.  43. 

.Meiinier,  Stanislas.  ()bsi'r\'ations  sur 
la  theorie  ^en^rale  des  phenonic^nf^s 
i:Iaciain*>  et  sur  l<"s  Kalets  strips;  2. 
ThA*)rie  du  gneiss  et  des  terrains 
cristallophylliens    en    K<^n<^ral.    351, 

MineraloRic.al  and  Geolojrical  Section. 

report  of.  .589. 
Moore.  Clan»nce  B.     Al>orifcinal   sites 

on   Tennessee   River    (publL»»ht»d    in 

the  .TorRNAL),  547. 
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ciuath  of,  347. 
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alwtnwl),  42. 
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of,  547. 
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Soiitliwc-Mtem  SIuU-m,  VI.  llie 
Hacheta  (iranck-,  Flnri<tu,  «nil  Fcloti- 
rilln  MoniitainH,  Nc-w  Mrxico  (Plu.ti<» 
V,  VI,  VII),  32:*,  547. 
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Forrins.  Molhliwit  of  the  South- 
wcstern  St*!)!-*,  VII:  The  Dragoon, 
Mule,  Kania  Kila,  Babuqiiivari,  iu») 
Tupson  Ituiiffmt,  Arizona  (Platffj 
VHI-XV),  -.mi.  547. 

Prime,  Frederirk,  nnnoimeeinent  of 
dejith  of,  547. 

Pulnnm,  Frwleriek  W.,  unnoimcement 
of  ileath  of,  .'M7. 
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llehn,  Jamiv  A.  (1.,  and  Morgan 
Ilclwnl.  The  Kfniw  Grj-lJiw 
(OrllioirtiTa)  a.-<  found  in  .-Vmecica 
(PlatelV),  293,  .'Vi7. 
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Itcport  of  Librarian,  574. 
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of  death  of,  41. 
.Sertbns,  reports  of,  587. 
Seiiw,  C.  Fpw,  announremmt  of  death 

of,  .547. 
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.■^kinner,  Henry.     Report  of  Enlotno- 

lORieal  Section,  5SS. 
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Ci-nlral   New    York    (Plate  XXII'. 

548,  561. 
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57fl.     Heport  of  OmitholacinJ  fe^ 
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TroiUT,  Spencer,   M.D.,  appoinUnmi 
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of.  1. 
Vanatla.  E.  G.     The  Pratieolella  of  tlie 
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of,  547. 
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